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PHOSPHOLIPIDS AS CASPASE INHIBITOR 
PRODRUGS 



CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority to United 

States Provisional Patent Application 60/355,889, filed 
5 February 11, 2002, the content of which is incorporated 
herein by reference. 

TECHNICAL FIELD OF THE INVENTION 

[0002] This invention relates to prodrugs of caspase 

10 inhibitors comprising a phospholipid moiety* covalently 
linked, via a bridging group, to a caspase inhibitor, 
such that the active species is released at the 
required site of action. 

[0003] This invention also relates to processes for 
15 preparing these prodrugs of caspase inhibitors. 
[0004] This invention further relates to 
pharmaceutical compositions comprising said prodrugs 
and to the use thereof for the treatment of diseases 
and disorders related to inflammatory or degenerative 
20 conditions. 
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BACKGROUND OF THE INVENTION 

[0005] Apoptosis, or programmed cell death, is a 
principal mechanism by which organisms eliminate 
unwanted cells. The deregulation of apoptosis, either 
5 excessive apoptosis or the failure to undergo it, has 
been implicated in a number of diseases such as cancer, 
acute inflammatory and autoimmune disorders, ischemic 
diseases and certain neurodegenerative disorders [see 
generally Science , 281, pp. 1283-1312 (1998); and Ellis 

10 et al., Ann. Rev. Cell. Biol. , 7, p. 663 (1991)]. 

[0006] Caspases are a family of cysteine protease 

enzymes that are key mediators in the signaling 
pathways for apoptosis and cell disassembly [N.A. 
Thornberry, Chem. Biol. , 5, pp. R97-R103 (1998)]. 

15 These signaling pathways vary depending on cell type 
and stimulus, but all apoptosis pathways appear to 
converge at a common effector pathway leading to 
proteolysis of key proteins. Caspases are involved in 
both the effector phase of the signaling pathway and 

20 further upstream at its initiation. The upstream 

caspases involved in initiation events become activated 
and in turn activate other caspases that are involved 
in the later phases of apoptosis. 

[0007] The utility of caspase inhibitors to treat a 
25 variety of mammalian disease states associated with an 
increase in cellular apoptosis has been demonstrated 
using peptidic caspase inhibitors. For example, in 
rodent models, caspase inhibitors have been shown to 
reduce infarct size and inhibit cardiomyocyte apoptosis 
30 after myocardial infarction, to reduce lesion volume 
and neurological deficit resulting from stroke, to 
reduce post-traumatic apoptosis and neurological 
deficit in traumatic brain injury, to be effective in 
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treating fulminant liver destruction, and to improve 
survival after endotoxic shock [H. Yaoita et al., 
Circulation , 97, pp. 276-281 (1998); M. Endres et al., 
J. Cerebral Blood Flow and Metabolism , 18, pp. 238-247, 
5 (1998); Y. Cheng et al., J. Clin. Invest. , 101, pp. 

1992-1999 (1998); A.G. Yakovlev et al., J. Neurosci. , 
17, pp. 7415-7424 (1997); I. Rodriquez et al., J. Exp. 
Med. , 184, pp. 2067-2072 (1996); and Grobmyer et al., 
Mol. Med. , 5, p. 585 (1999)]. However, due to their 

10 peptidic nature, such inhibitors are typically 
characterized by undesirable pharmacological 
properties, such as poor cellular penetration and 
cellular activity, poor oral absorption, poor stability 
and rapid metabolism [J.J. Plattner and D.W. Norbeck, 

15 in Drug Discovery Technologies , C.R. Clark and W.H. 

Moos, Eds. (Ellis Horwood, Chichester, England, 1990), 
pp. 92-126] . This has hampered their development into 
effective drugs. These and other studies with peptidic 
caspase inhibitors have demonstrated that an aspartic 

20 acid residue is involved in a key interaction with the 
caspase enzyme [K.P. Wilson et al., Nature , 370, pp. 
270-275 (1994); and Lazebnik et al., Nature , 371, p. 
346 (1994)]. 

[0008] Accordingly, peptidyl and non-peptidyl 
25 aspartic acid compounds are useful as caspase 
inhibitors. For examples, WO96/03982 reports 
azaaspartic acid analogs effective as interleukin-ip * 
converting enzyme ("ICE") inhibitors. 
[0009] However, due to their acidic nature such 

30 peptidic and non-peptidyl aspartic acid derivatives are 
charged at physiological pH. This has inhibited their 
ability to cross the blood brain barrier and to 
penetrate cells at therapeutically useful levels. 
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[0010] Accordingly, it would be advantageous to have 
drug derivatives that are targeted at the diseased 
organs, especially the brain and central nervous 
system. In addition, it would be advantageous to have 
5 drug derivatives that are targeted at the diseased 
cells rather than at healthy cells, thus reducing 
undesirable side-effects . 

[0011] The use of prodrugs imparts desired 

characteristics such as increased bioavailability or 
10 increased site-specificity for known drugs. Various 

lipids and phospholipids can be used in the preparation 
of particular types of prodrugs. 

[0012] W094/22483 reports cell permeable prodrugs, 

comprising a pharmacologically active carboxylic acid 

15 such as branched-chain aliphatic carboxylic acids 
(e.g., valproic acid), salicylic acids (e.g., 
acetylsalicylic acid) , steroidal carboxylic acids 
(e.g., lysergic and isolysergic acids, monoheterocyclic 
carboxylic acids (e.g., nicotinic acid) and 

20 polyheterocyclic carboxylic acids (e.g., penicillins 
and cephalosporins) , covalently linked to an 
intracellular transporting adjuvant. One such 
embodiment of the intracellular transporting adjuvant 
is a lysophospholipid. 

25 [0013] WO99/02485 reports compounds of the formula: 

A 
I 

wherein Rl is a saturated or unsaturated chain of 1-5 
carbons in length; R2 is a saturated or unsaturated 
chain of 3-10 carbons in length; and A is COOL or 
30 CONR'R", wherein L is a lipid moiety selected from the 
group consisting of glycerol, C 3 - 2 o fatty acid 
monoglycerides, C3-20 fatty acid diglycerides, hydroxy- 
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10 



15 



20 



C 2 -6-alkyl esters of C3-20 fatty acids, hydroxy-C 2 -6-alkyl 
esters of lysophosphatidic acids, lyso plasmalogens, 
lysophospholipids, lysophophat idic acid amides, 
glycerophosphoric acids, sphingolipids, 
lysophophatidylethanolamine, and N-mono and N,N-di- 
(Ci- 4 )alkyl derivatives of the amines thereof; and R 1 
and R" are each independently selected from the group 
consisiting of hydrogen and a lower alkyl group 
comprising 1-5 carbon atoms. 

[0014] WO00/31083 reports compounds of the formula: 



wherein Rl is a saturated or unsaturated, substituted 
or unsubstituted hydrocarbon chain having from 2 to 30 
carbon atoms; R2 is H or a phospholipid head group; D 
is a residue of a non-steroidal anti-inflammatory drug 
having a functional group selected from the group 
consisting of carboxyl, hydroxyl, amine and thiol, 
wherein D is attached through said functional group to 
a bridging group, -C (0) -Z-X- , wherein Z is a saturated 
or unsaturated carbon chain having from 2 to 15 atoms, 
and X is selected from amino, hydroxy, thio and 
carbonyl groups, such that when the functional group of 
D is carboxyl, X is selected from amino, hydroxy and 
thio, and when the functional group of D is amino, 
hydroxy or thio, X is a carbonyl group. 

[0015] WO01/19320 reports compounds of the formula: 
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HX-O— R1 

HC-O— ^z-X— D 
I ff 

C— O— P— 0-R2 

* 4- 

wherein Rl is a saturated or unsaturated, straight- 
chain or branched, substituted or unsubstituted 
hydrocarbon chain having from 2 to 30 carbon atoms; R2 
5 is H or a phospholipid head group; Z is a saturated or 
unsaturated, straight-chain or branched, substituted or 
unsubstituted hydrocarbon chain having from 2 to 15 
carbon atoms, which may include cyclic elements, and 
optionally is interrupted by one or more atoms selected 

10 from oxygen and sulfur atoms; X is a direct covalent 

bond or selected from the group consisting of O, S, NH 
and C(O) groups; and D is a residue of an anti- 
proliferative drug, wherein the bound anti- 
proliferative drug residue is an inactive form of the 

15 drug which is selectively activated in cells and 
tissues with elevated phospholipase activity. 
[0016] WO02/11666 reports compounds of the formula: 




or a pharmaceutically acceptable salt thereof, wherein 
20 Rl and R2 are the same or different, saturated or 

unsaturated aliphatic chain comprising from 2 to 30 
carbon atoms; R3 is A- [CH 2 ] m -B- [CH 2 ] n -C- [CH 2 ] P -D, wherein 
m, n and p are each independently zero or an integer 
from 1 to 12, and A, B, C and D are each independently 
25 selected from a covalent bond, amino, amido, oxygen, 
thio, carbonyl, carboxyl, oxycarbonyl, thiocarbonyl, 
phosphate, amino phosphate, mono-, di- and tri-amino 
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phosphate group with the proviso that no two oxygen 
atoms are directly connected to each other; Z x and Z 2 
are the same or different, each may be absent or 
independently selected from a) hydrogen, sodium, 
5 lithium, potassium, ammonium, mono-, di-, tri- and 
tetraalkylammonium, or b) together with the phospho 
group form a phospho ester of glycerol, choline, 
ethanolamine, inositol, serine, mono- or 
oligosaccharide . 
10 [0017]. WO03/000173 reports compounds of formula (I) 

COOH 

R 1 C R 2 

H (I) 

and pharmaceutically acceptable salts thereof, wherein 
R 1 is a saturated or unsaturated chain of 1-18 carbons 
in length; and R 2 is a saturated or unsaturated chain c 
15 1-18 carbons in length, with the proviso that R 1 and R 2 
are not both propyl; and compounds of formula (II): 

A 

R 1 C- R 2 

H (II) 

and pharmaceutically acceptable salts thereof, wherein 
R 1 is a saturated or unsaturated chain of 1-18 carbons 

20 in length; R 2 is a saturated or unsaturated chain of 1- 
18 carbons in length; and A is selected from the group 
consisting of P0 4 -X, COOL and COHR'-R", wherein X is a 
hydrogen or choline, L is a lipid moiety selected from 
the group consisting of glycerol, C3.-20 fatty acid 

25 monoglycerides, C 3 _ 2 o fatty acid diglycerides , hydroxy- 
C 2 -6-alkyl esters of C 3 - 20 fatty acids, hydroxy-C 2 - 6 -alkyl 
esters of lysophosphatidic acids, lyso plasmalogens , 
lysophospholipids, lysophophatidic acid amides, 
glycerophosphoric acids, sphingolipids , 
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lysophosphatidylethanolamine, and N-mono- (C1-4) alkyl and 
N, N-di- (C1-4) alkyl and quaternary derivatives of the 
amines thereof; and R' and R" are each independently 
selected from the group consisting of hydrogen and a 
5 lower alkyl group comprising 1-5 carbon atoms. 



SUMMARY OF THE INVENTION 

[0018] The present invention relates to prodrugs of 
caspase inhibitors. These compounds have the general 
10 formula I: 



H 2 C-0-JL_R 1 
I 

HC-O-X-Y 

H0C-O-P-OR 2 
OH 

(I) 

or a pharmaceutically acceptable salt thereof, wherein: 
1 

15 R is a saturated or unsaturated, straight-chain 

or branched, substituted or unsubst ituted hydrocarbon 
chain; 

2 

R is H or a phospholipid head group; 

3 

X is a direct covalent bond or a group C(0)LR 

20 wherein L is a saturated or unsaturated, straight-chain 
or branched, substituted or unsubstituted hydrocarbon 
chain having from 2 to 15 carbon atoms, which 
optionally includes cyclic elements, and is optionally 
interrupted by one or more atoms selected from the 

25 group consisting of oxygen, sulfur and N (R ) ; R is 

selected from the group consisting of 0, S and N(R 4 ), 
wherein R 4 is H or a saturated or unsaturated 
. hydrocarbon chain having 1 to 6 carbon atoms; and 
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Y is a residue of a caspase inhibitor. 
[0019] This invention further provides 
pharmaceutical compositions comprising these prodrugs. 
This invention also relates to the release of the 
5 caspase inhibitor from the prodrug by selective bond 
cleavage. This invention also relates to methods of 
using said pharmaceutical compositions for treatment of 
caspase-mediat ed diseases including inflammatory and 
degenerative diseases. This invention further relates 
10 to methods for preparing compounds of this invention. 

Brief Description of the Figures 
[0020] FIG. 1 depicts compounds and pharmaceutical 

compositions of this invention. Said compounds and 
15 compositions are also described in PCT Publication WO 
00/55114 . 

[0021] FIG. 2 depicts compounds and pharmaceutical 

compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
20 00/55127. 

[0022] FIG. 3 depicts compounds and pharmaceutical 

compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
00/61542. 

25 [0023] FIG. 4 depicts compounds and pharmaceutical 
compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
01/05772. 

[0024] FIG. 5 depicts compounds and pharmaceutical 

30 compositions of this invention. Said compounds and 

compositions are also described in PCT Publication WO . 
01/10383. 
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[0025] FIG . 6 depicts compounds and pharmaceutical 

compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
01/16093. 

5 [0026] FIG. 7 depicts compounds and pharmaceutical 

compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
01/42216. 

[0027] FIG. 8 depicts compounds and pharmaceutical 

10 compositions of this invention. Said compounds and 

compositions are also described in PCT Publication WO 
01/72707. 

[0028] FIG. 9 depicts compounds and pharmaceutical 

compositions of this invention. Said compounds and 
15 compositions are also described in PCT Publication WO 
01/90070. 

[0029] FIG. 10 depicts compounds and pharmaceutical 

compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
20 01/94351. 

[0030] FIG. 11 depicts compounds and pharmaceutical 

compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
02/094263. 

25 [0031] FIG. 12 depicts compounds and pharmaceutical 

compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
02/42278. 

[0032] FIG. 13 depicts compounds and pharmaceutical 

30 compositions of this invention. Said compounds and 

compositions are also described in US Patent 6,184,210. 
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[0033] FIG. 14 depicts compounds and pharmaceutical 

compositions of this invention* Said compounds and 
compositions are also described in US Patent 6,184,244, 
[0034] FIG. 15 depicts compounds and pharmaceutical 

5 compositions of this invention. Said compounds and 

compositions are also described in US Patent 6,187,771. 
[0035] FIG. 16 depicts compounds and pharmaceutical 

compositions of this invention. Said compounds and 
compositions are also described in US Patent 6,197,750. 

10 [0036] FIG. 17 depicts compounds and pharmaceutical 

compositions of this invention. Said compounds and 
compositions are also described in US Patent 6,242,422. 
[0037] FIG. 18 depicts compounds and pharmaceutical 

compositions of this invention. Said compounds and 

15 compositions were also described at the April 2001 

American Chemical Society (ACS) meeting in San Diego, 
California, USA. 

[0038] FIG. 19 depicts compounds and pharmaceutical 

compositions of this invention. Said compounds and 
20 compositions are also described in PCT Publication WO 
02/22611. 

[0039] FIG. 20 depicts compounds and pharmaceutical 

compositions of this invention. Said compounds and 
compositions are also described in PCT Publication WO 
25 02/085899. 

DETAILED DESCRIPTION OF THE INVENTION 

[0040] The present invention provides prodrug agents 
with improved ability, relative to the corresponding 
30 drug, to inhibit caspases in diseases where caspase 

activation is implicated. The present invention also 
provides prodrugs of caspase inhibitors that undergo 
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activation within the disease-affected cells and 
tissues . 

[0041] The prodrugs comprise a phospholipid moiety 
covalently linked, via an optional bridging group, to a 
5 caspase inhibitor such that the active species is 

preferentially released at the required site of action. 
Preferably, the active species is released by enzymatic 
cleavage . 

[00.42] Thus, the present invention provides a 
10 prodrug of general formula I: 

O 

h 2 c-oJLr 1 

I 

HC-O-X-Y 

H 2 C-0-P-OR 2 
OH 

(I) 

or a pharmaceutically acceptable salt thereof, wherein: 

15 R 1 is a saturated or unsaturated, straight-chain 

or branched, substituted or unsubstituted hydrocarbon 
chain; 

2 

R is H or a phospholipid head group; 

3 

X is a direct covalent bond or a group C(0)LR 

20 wherein L is a saturated or unsaturated, straight-chain 
or branched, substituted or unsubstituted hydrocarbon 
chain having from 2 to 15 carbon atoms, which 
optionally includes cyclic elements, and is optionally 
interrupted by one or more atoms selected from the 

25 group consisting of oxygen, sulfur and N(R 4 ); R is 

selected from the group consisting of O, S and N(R 4 ), 
wherein R 4 is a saturated or unsaturated hydrocarbon 
chain having 1 to 6 carbon atoms; 
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and Y is a residue of a caspase inhibitor. 
[0043] In one embodiment, Y is a bound caspase 
inhibitor residue which is an inactive form of the drug 
that is selectively released in cells and tissues with 
5 elevated phospholipase activity. In another 

embodiment, Y corresponds to a reversible caspase 
inhibitor residue. . In yet another embodiment, Y 
corresponds to an irreversible caspase inhibitor 
residue . 

10 [0044] In one embodiment of the invention, the R 1 

hydrocarbon chain has from 2 to 30 carbon atoms. 

[0045] In another embodiment, the R 1 hydrocarbon 

chain has from 2 to 24 carbon atoms. 

2 

[0046] In another embodiment, R is a phospholipid 

15 head group. Preferably, the phospholipid head group is 
choline . 

[0047] In another embodiment, X is a direct covalent 

bond. 

[0048] In another embodiment of the present 

20 invention, the compound is a caspase inhibitor as 

described in any of the following documents, each of 

which is incorporated herein by reference: United 

States Patent Number ("USP") 6,187,771 (Fig. 15); 

American Chemical Society ("ACS") Meeting, San Diego, 
25 April 2001 (Fig. 18); USP 6,184,244 (Fig. 14); USP 

6,242,422 (Fig. 17); USP 6,197,750 (Fig. 16); 

WO 01/72707 (Fig. 8); WO 01/42216 (Fig. 7); WO 01/10383 

(Fig. 5); WO 01/90070 (Fig. 9); WO 01/94351 (Fig. 10); 

WO 02/22611 (Fig. 19); WO 02/42278 (Fig. 12); WO 
30 02/085899 (Fig. 20); WO 02/094263 (Fig. 11); 

WO 00/55127 (Fig. 2); WO 01/05772 (Fig. 4); 
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USP 6,184,210 (Fig. 13); WO 00/61542 (Fig. 3) ; 
WO 01/16093 (Fig. 6); and WO 00/55114 (Fig. 1). 
[0049] The structures of representative caspase 
inhibitors in each of these documents are depicted in 
Table 1. 

Table 1. Structures of Selected Caspase Inhibitors 



Comp . 
No. 



Structure 




Citation 



USP 6,187,771 



ACS Meeting, 
San Diego, 
April 2001 




USP 6,184,244 





USP 6,242,422 
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Comp. 
NO. 



Structure 



Citation 



19 




WO 01/16093 



20 




WO 00/55114 



10 



15 



[0050] It will be apparent to one skilled in the art 

that certain compounds of this invention may exist in 
tautomeric forms or hydrated forms, all such forms of 
the compounds being within the scope of the invention. 
Unless otherwise stated, structures depicted herein are 
also meant to include all stereochemical forms of the 
structure; i.e., the R and S configurations for each 
asymmetric center. Therefore, single stereochemical 
isomers as well as enantiomeric and diastereomeric 
mixtures of the present compounds are within the scope 
of the invention. Unless otherwise stated, structures 
depicted herein are also meant to include compounds 
that differ only in the presence of one or more 
isotopically enriched atoms. For example, compounds 
having the present structures except for the 
replacement of a hydrogen by a deuterium or tritium, or 
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the replacement of a carbon by a 13 C- or 14 C-enriched 
carbon are within the scope of this invention. 
[0051] As used herein, the term "prodrug" refers to 
a derivative of a biologically active compound, wherein 
5 the derivative has little or no activity of the 
biologically active compound. 

[0052] Examples of the substituents of the 
hydrocarbon chains include, but are not limited to, 
halogen and small alkyl (e.g., Ci-6 alkyl) . Examples of 
10 phospholipid head groups include, but are not limited 
to, choline, ethanolamine, inositol, monosaccharide, 
oligosaccharide, glycerol, phosphatidic acid and 
serine . 

[0053] Accordingly, the compound represented by 
15 formula I has little or no caspase inhibitor activity. 
However, an active caspase inhibitor is obtained by 
cleavage of the bond that links the residue to the 
lipid portion of the compound of formula I. This 
cleavage is preferably carried out enzymatically by, 
20 for example, a phospholipase . When the cleavage is 
carried out by a phospholipase, the residue is 
selectively cleaved in cells and tissues with elevated 
phospholipase activity. Caspase inhibitor activity is 
therefore obtained selectively in cells and tissues 
25 with elevated phospholipase activity. .This 

preferential release of the caspase inhibitor is one 
embodiment of this invention. 

[0054] Other mechanisms of cleavage, such as 
hydrolytic mechanisms or cleavage by other enzymes are 
30 also within the scope of this invention. These other 
mechanisms of cleavage may result in non-pref erential 
release of the caspase inhibitor. 
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[0055] The compounds of this invention may be 
prepared in general by methods known to those skilled 
in the art for analogous compounds, as illustrated by 
the general schemes and examples below. 
5 [0056] Therefore, one embodiment of this invention 

provides a process for preparing a compound of formula 
I, comprising the step of coupling compound 1: 

O 

— O-X-H 
O 

L O-P-OR 2 
OH 

Compound 1 

10 with a compound 2, YH, wherein compound 2 comprises a 
carboxylic acid group with H being the hydrogen of the 
carboxylic acid group (R 1 , R 2 , and Y are as defined in 
any of the embodiments of this invention) . The 
coupling may be carried out under standard carboxylic 

15 acid coupling . conditions . As would be appreciated by a 
skilled practitioner, appropriate functional groups in 
compound 1 and compound 2 may be protected [see, e.g., 
T.W. Greene & P.G.M. Wutz, Protective Groups in Organic 
Synthesis , John Wiley & Sons, New York, 1999] . 

20 [0057] The compounds of this invention may be 

assayed for their ability to inhibit apoptosis, the 
release of IL-ip or caspase activity. Assays for each 
of the activities are known in the art (see generally, 
WO 01/42216, the content of which is incorporated 

25 herein by reference) . However, as would be recognized 
by a skilled practitioner, the prodrug compounds of 
this invention should be active only in assays where 
the phospholipid prodrug moiety would be cleaved, 
typically in in vivo assays. 
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[0058] One embodiment of this invention relates. to a 
composition comprising a compound of formula I or a 
pharmaceutically acceptable salt thereof, and a 
pharmaceutically acceptable carrier . 
5 [0059] Another embodiment of this invention provides 
a method for inhibiting caspase activity in a mammal 
comprising administering to said mammal a compound of 
formula I or a pharmaceutically acceptable salt 
thereof, and a pharmaceutically acceptable carrier. 

10 [0060] This invention also provides methods of using 

the compounds and compositions of this invention. 
[0061] When pharmaceutically acceptable salts of the 

compounds of this invention are utilized in these 
compositions, those salts are preferably derived from 

15 inorganic or organic acids and bases. Included among 
such acid salts' are the following: acetate, adipate, 
alginate, aspartate, benzoate, benzene sulfonate, 
bisulfate, butyrate, citrate, camphorate, camphor 
sulfonate, cyclopentanepropionate, di gluconate , 

20 dodecylsulf ate, ethanesulf onat e , fumarate, 

glucoheptanoate, glycerophosphate, hemisulf ate , 
heptanoate, hexanoate, hydrochloride, hydrobromide , 
hydro iodide, 2 -hydroxy ethane sulfonate, lactate, 
maleate, methane sulf onate, 2 -naphtha lenesulf onat e, 

25 nicotinate, oxalate, pamoate, pectinate, persulfate, 
3^phenyl-propionate, pier ate, pivalate, propionate, 
succinate, tartrate, thiocyanate, tosylate and 
undecanoate. Base salts include ammonium salts, alkali 
metal salts, such as sodium and potassium salts, 

30 alkaline earth metal salts, such as calcium and 

magnesium salts, salts with organic bases, such as 
dicyclohexylamine salts, N-methyl-D-glucamine, and 
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salts with amino acids such as arginine, lysine, and s< 
forth. 

[0062] Also, the basic nitrogen-containing groups 
may be quaternized with agents such as lower alkyl 
5 halides, e.g., methyl, ethyl, propyl, and butyl 

chloride, bromides and iodides; dialkyl sulfates, such 
as dimethyl, diethyl, dibutyl and diamyl sulfates, Ion 
chain halides such as decyl, lauryl, myristyl and 
stearyl chlorides, bromides and iodides, aralkyl 
10 halides, such as benzyl and phenethyl bromides and 

others. Water or oil-soluble or dispersible products 
are thereby obtained. 

[0063] The compounds utilized in the compositions 
and methods of this invention may also be modified by 

15 appending appropriate functionalities to enhance 

selective biological properties. Such modifications 
are known in the art and include those which increase 
biological penetration into a given biological system 
(e.g., blood, lymphatic system, central nervous 

20 system) , increase oral availability, increase 

solubility to allow administration by injection, alter 
metabolism and/or alter rate of excretion. 
[0064] Pharmaceutically acceptable carriers that ma 
be used in these compositions include, but are not 

25 limited to, ion exchangers, alumina, aluminum stearate 
lecithin, serum proteins, such as human serum albumin, 
buffer substances such as phosphates, glycine, sorbic 
acid, potassium sorbate, partial glyceride mixtures of 
saturated vegetable fatty acids, water, salts or 

30 electrolytes, such as protamine sulfate, disodium 
hydrogen phosphate, potassium hydrogen phosphate, 
sodium chloride, zinc salts, colloidal silica, 
magnesium trisilicate, polyvinyl pyrrolidone, 
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cellulose-based substances, polyethylene glycol, sodium 
carboxymethyl cellulose, polyacrylates, waxes, 
polyethylene-polyoxypropylene -block polymers, 
polyethylene glycol and wool fat. 
5 [0065] According to a preferred embodiment, the 
compositions of this invention are formulated for 
pharmaceutical administration to a mammal, preferably a 
human being, 

[0066] Such pharmaceutical compositions of the 

10 present invention may be administered orally, 

parenterally, by inhalation spray, topically, rectally, 
nasally, buccally, vaginally or via an implanted 
reservoir. The term "parenteral" as used herein 
includes subcutaneous, intravenous, intramuscular, 
15 intra-articular , intra-synovial , intrasternal , 
intrathecal, intrahepatic, intralesional and 
intracranial injection or infusion techniques. 
Preferably, the compositions are administered orally or 
intravenously. 

20 [0067] Sterile injectable forms of the compositions 

of this invention may be aqueous or oleaginous 
suspension. These suspensions may be formulated 
according to techniques known in the art using suitable 
dispersing or wetting agents and suspending agents. 

25 The sterile injectable preparation may also be a 

sterile injectable solution or suspension in a non- 
toxic parenterally acceptable diluent or solvent, for 
example as a solution in 1 , 3-butanediol . Among the 
acceptable vehicles and solvents that may be employed . 

30 are water, Ringer's solution and isotonic sodium 

chloride solution. In addition, sterile, fixed oils 
are conventionally employed as a solvent or suspending 
medium. For this purpose, any bland fixed oil may be 



WO 03/068242 



PCT/US03/04457 



- 24 - 

employed including synthetic mono- or di-glycerides . 
Fatty acids, such as oleic acid and its glyceride 
derivatives are useful in the preparation of 
injectables, as are natural pharmaceutically-acceptable 
5 oils, such as olive oil or castor oil, especially in 
their polyoxyethylated versions. These oil solutions 
or suspensions may also contain a long-chain alcohol 
diluent or dispersant, such as carboxymethyl cellulose 
or similar dispersing agents which are commonly used in 

10 the formulation of pharmaceutically acceptable dosage 
forms including emulsions and suspensions. Other 
commonly used surfactants, such as Tween's, Spans and 
other emulsifying agents or bioavailability enhancers 
which are commonly used in the manufacture of 

15 pharmaceutically acceptable solid, liquid, or other 
dosage forms may also be used for the purposes' of 
formulation. 

[0068] The pharmaceutical compositions of this 

invention may be orally administered in any orally 

20 acceptable dosage form including, but not limited to, 
capsules, tablets, aqueous suspensions or solutions. 
In the case of tablets for oral use, carriers that are 
commonly used include lactose and corn starch. 
Lubricating agents, such as magnesium stearate, are 

25 also typically added. For oral administration in a 

capsule form, useful diluents include lactose and dried 
cornstarch. When aqueous suspensions are required for 
oral use, the active ingredient is combined with 
emulsifying and suspending agents. If desired, certain 

30 sweetening, flavoring or coloring agents may also be 
added. 

[0069] Alternatively, the pharmaceutical 
compositions of this invention may be administered in 
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the form of suppositories for rectal administration. 
These may be prepared by mixing the agent with a 
suitable non-irritating excipient which is solid at 
room temperature but liquid at rectal temperature and 
5 therefore will melt in the rectum to release the drug. 
Such materials include cocoa butter, beeswax and 
polyethylene glycols . 

[0070] The pharmaceutical compositions of this 

invention may also be administered topically, 

10 especially when the target of treatment includes areas 
or organs readily accessible by topical application, 
including diseases of the eye, the skin, or the lower 
intestinal tract. Suitable topical formulations are 
readily prepared for each of these areas or organs. 

15 [0071] Topical application for the lower intestinal 

tract may be effected in a rectal suppository 
formulation (see above) or in a suitable enema 
formulation. Topically-transdermal patches may also be 
used. 

20 [0072] For topical applications, the pharmaceutical 

compositions may be formulated in a suitable ointment 
containing the active component suspended or dissolved 
in one or more carriers. Carriers for topical 
administration of the compounds of this invention 

25 include, but are not limited to, mineral oil, liquid 
petrolatum, white petrolatum, propylene glycol, 
polyoxyethylene, polyoxypropylene, emulsifying wax and 
water. Alternatively, the pharmaceutical compositions 
may be formulated in a suitable lotion or cream 

30 containing the active components suspended or dissolved 
in one or more pharmaceutically acceptable carriers. 
Suitable carriers include, but are not limited to, 
mineral oil, sorbitan monostearate, polysorbate 60, 
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cetyl esters wax, cetearyl alcohol, 2-octyldodecanol , 
benzyl alcohol and water. 

[0073] For ophthalmic use, the pharmaceutical 
compositions may be formulated as micronized 
5 suspensions in isotonic, pH adjusted sterile saline, 
or, preferably, as solutions in isotonic, pH adjusted 
sterile saline, either with or without a preservative 
such as benzylalkonium chloride. Alternatively, for 
ophthalmic uses, the pharmaceutical compositions may be 

10 formulated in an ointment such as petrolatum. 

[0074] The pharmaceutical compositions of this 
invention may also be administered by nasal aerosol or 
inhalation. Such compositions are prepared according 
to techniques well known in the art of pharmaceutical 

15 formulation and may be prepared as solutions in saline, 
employing benzyl alcohol or other suitable 
preservatives, absorption promoters to enhance 
bioavailability, f luorocarbons , and/or other 
conventional solubilizing or dispersing agents. 

20 [0075] The above-described compounds and 

compositions are particularly useful in therapeutic 
applications relating to an IL-1 mediated disease, an 
apoptosis mediated disease, an inflammatory disease, an 
autoimmune disease, a destructive bone disorder, a 

25 proliferative disorder, an infectious disease, a 

degenerative disease, a disease associated with cell 
death, an excess dietary alcohol intake disease, a 
viral mediated disease, retinal disorders, uveitis, 
inflammatory peritonitis, osteoarthritis, pancreatitis, 

30 asthma, adult respiratory distress syndrome, 

glomerulonephritis, rheumatoid arthritis, systemic 
lupus erythematosus, scleroderma, chronic thyroiditis, 
Grave's disease, autoimmune gastritis, diabetes, 
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autoimmune hemolytic anemia, autoimmune neutropenia, 
thrombocytopenia, chronic active hepatitis, myasthenia 
gravis, inflammatory bowel disease, Crohn's disease, 
psoriasis, atopic dermatitis, scarring, graft vs host 
5 disease, organ transplant rejection, organ apoptosis 

after burn injury, osteoporosis, leukemias and related 
disorders, myelodysplastic syndrome, multiple myeloma- 
related bone disorder, acute myelogenous leukemia, 
chronic myelogenous leukemia, metastatic melanoma, 

10 Kaposi's sarcoma, multiple myeloma, hemorrhagic shock, 
sepsis, septic shock, burns, Shigellosis, Alzheimer's 
disease, Parkinson's disease, Huntington's disease, 
Kennedy's disease, prion disease, cerebral ischemia, 
epilepsy, myocardial ischemia, acute and chronic heart 

15 disease, myocardial infarction, congestive heart 

failure, atherosclerosis, coronary artery bypass graft, 
spinal muscular atrophy, amyotrophic lateral sclerosis, 
multiple sclerosis, HIV-related encephalitis, aging, 
alopecia, neurological damage due to stroke, ulcerative 

20 colitis, traumatic brain injury, spinal cord injury, 
hepatitis-B, hepatitis-C, hepatitis-G, yellow fever, 
dengue fever, Japanese encephalitis, various forms of 
liver disease, renal disease, polycystic kidney 
disease, H. pylori-associated gastric and duodenal 

25 ulcer disease, HIV infection, tuberculosis, and 

meningitis. The compounds and compositions are also 
useful in treating complications associated with 
coronary artery bypass grafts. The compounds and 
compositions are also useful for decreasing IGIF or 

30 IFN-y production. The compounds and compositions are 
also useful in immunotherapy for treatment of cancer. 
[0076] The present compounds and compositions may 
also be used in methods for preserving cells. These 
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methods would be useful for preserving organs, 
particularly those intended for transplant, or blood 
products. Similar uses for caspase inhibitors have been 
reported [Schierle et al., Nature Medicine , 1999, 5, 
5 97] . The method involves treating the cells or tissue 
to be preserved with a solution comprising a compound 
of this invention. The amount of a compound of this 
invention needed will depend on the effectiveness of 
the free caspase inhibitor for the given cell type and 
10 the length of time required to preserve the cells from 
apoptotic cell death. 

[0077] According to another embodiment, the 
compositions of this invention may further comprise 
another therapeutic agent. Such agents include, but 

15 are not limited to, thrombolytic agents such as tissue 
plasminogen activator and streptokinase. When a second 
agent is used, the second agent may be administered 
either as a separate dosage form or as part of a single 
dosage form with the compounds or compositions of this 

20 invention. 

[0078] The amount of compound present in the 

compositions of this invention should be sufficient to 
cause a detectable decrease in the release of IL-ip, 
cellular apoptosis or caspase activity, or in the 

25 severity of caspase -media ted diseases, as measured by 
any of the assays known " in the art. 

[0079] Dosage levels of between about 0.01 and about 

100 mg/kg body weight per day, preferably between about 
0.5 and about 75 mg/kg body weight per day and more 
30 preferably between about 1 and about 50 mg/kg body 

1 weight per day of the active ingredient compound are 
useful in a monotherapy. 
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[0080] Typically, a compound or composition of this 
invention will be administered from about 1 to about 5 
times per day or alternatively, as a continuous 
infusion. Such administration can be used as a chronic 
5 or acute therapy. The amount of active ingredient that 
may be combined with the carrier materials to produce a 
single dosage form will vary depending upon the host 
treated and the particular mode of administration. A' 
typical preparation will contain from about 5% "to about 
10 95% active compound (w/w) . Preferably, such 

preparations contain from about 20% to about 80% active 
compound. 

[0081] When the compositions of this invention 

comprise a combination of a compound of this invention 

15 and one or more additional therapeutic or prophylactic 
agents, both the compound and the- additional agent 
should be present at dosage levels of between about 10% 
to about 80% of the dosage normally administered in a 
monotherapy regime . 

20 [0082] Upon improvement of a patient's condition, a 

maintenance dose of a compound, composition or 
combination of this invention may be administered, if 
necessary. Subsequently, the dosage or frequency of 
administration, or both, may be reduced, as a function 

25 of the symptoms, to a level at which the improved 

condition is retained. When the symptoms have been 
alleviated to the desired level, treatment should 
cease. Patients may, however, require intermittent 
treatment on a long-term basis upon any recurrence of 

30 disease symptoms. 

[0083] As the skilled practitioner will appreciate, 
lower or higher doses than those recited above may be 
required. It should be understood that a specific 
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dosage and treatment regimens for any particular 
patient will depend upon a variety of factors, 
including the activity of the specific compound 
employed, the age, body weight, general health, sex, 
5 diet, time of administration, rate of excretion, drug 
combination, the severity and course of the particular 
disease, the patient's disposition to the disease being 
treated, and the judgment of the treating physician. 
The amount of active ingredients will also depend upon 
10 the particular compound and other therapeutic agent, if 
present, in the composition. 

[0084] In a preferred embodiment, the invention 

provides a method of treating a mammal, having one of 
the aforementioned diseases, comprising the step of 

15 administering to said mammal a pharmaceutically 
acceptable composition described above. In this 
embodiment, if the patient is also administered another 
therapeutic agent or caspase inhibitor, it may be 
delivered together with the compound of this invention 

20 in a single dosage form, or, as a separate dosage form. 
When administered as a separate dosage form, the other 
caspase inhibitor or agent may be administered prior 
to, at the same time as, or following administration of 
a pharmaceutically acceptable composition comprising a 

25 compound of this invention. 

[0085] The compounds of this invention are 

• particularly suitable for methods involving inhibition 
of caspase activity. Without being bound by theory, 
upon in vivo administration of a prodrug of this 

30 invention, the phospholipid group is cleaved to provide 
a corresponding acid-containing compound (e.g., a 
compound of. Table 1). As would be recognized by a 
skilled practitioner, a prodrug of this invention or 



WO 03/068242 



- 31 - 



PCT/US03/04457 



the corresponding parent compound may be further 
metabolized in vivo. Any such metabolites are included 
within the scope of this invention. 

[0086] In order that this invention be more fully 

5 understood, the following examples are set forth. 

These examples are for the purpose of illustration only 
and are not to be construed as limiting the scope of 
the invention in any way. 



WO 03/068242 



PCT/US03/04457 



- 32 - 

Example 1 



Scheme 1 Preparation of Compounds of Formula I 
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[0087] Scheme 1 depicts a synthetic route for 

obtaining compounds of formula I, where compound 2 is a 
caspase inhibitor comprising a carboxylic acid moiety. 
Reaction of a lipid compound 1 with a compound 2, under 

10 standard carboxylic acid coupling conditions (for 

example, the conditions as described below in Example 
2) provides compounds of formula 1. Compounds of 
formula 1 may be isolated using standard procedures. 
[0088] In the lipid compound 1, the X-H moiety 

15 and/or the OH moiety may be protected with a suitable 
protecting group. A lipid compound 1 wherein both 
moieties are protected would have the structure 
depicted by compound 3 below, wherein P is a suitable 
protecting group (and wherein each P may be the same or 

20 different) . As would be recognized by a skilled 
practitioner, if the X-H moiety of compound 1 is 
protected, the protecting group must be removed prior 
to reacting compound 1 with compound 2. However, if 
the O-H moiety is protected, the protecting group does 

25 not need to be removed prior to reacting compound 1 

with compound 2. Furthermore, the deprotection of the 
X-H moiety may be done in situ . Depending on the 
nature of the substituents on Y, suitable protecting 
groups may be used in association with Y. 
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Example 2 



5 Scheme 2 Preparation of Compound 5 




20 

[0089] Scheme 2 depicts a synthetic route for 

obtaining compounds of this invention where Y is the 
residue of a caspase inhibitor of WO 01/72707 (wherein 
1 2 

R , R , and X are as defined herein) . Reaction of a 

25 lipid compound 1 with compound 4 in the presence of EDC 
[1- (3-dimethylaminopropyl) -3-ethylcarbodiimide 
hydrochloride] or CDI (1, 1 1 -carbonyldiimidazole) under 
standard carboxylic acid coupling conditions provides 
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compound 5. Compound 5 may be isolated using standard 
procedures . 

[0090] As described above in Example 1, the lipid 
compound 1, may be protected with a suitable protecting 
5 group. 

[0091] While we have described a number of 
embodiments of this invention, it is apparent that our 
basic examples may be altered to provide other 
embodiments, which utilize the compounds, compositions, 
10 and methods of this invention. 



WO 03/068242 



- 35 - 



PCT/US03/04457 



We Claim : 

1. A compound of the formula I: 

O 

HsC-O-U-R 1 
I 

HC-O-X-Y 

H 2 C-0-P-OR 2 
OH 

I 

or a pharmaceutical^ acceptable salt thereof, wherein: 

• R 1 is a saturated or unsaturated, straight-chain or 
branched, substituted or unsubstituted hydrocarbon 
chain; 

R 2 is H or a phospholipid head group; 

X is a direct covalent bond or a group C(0)LR 3 ; 
wherein L is a saturated or unsaturated, straight-chain 
or branched, substituted or unsubstituted hydrocarbon 
chain having from 2 to 15 carbon atoms, which 
optionally includes cyclic elements, and is optionally 
interrupted by one or more atoms selected from the 
group consisting of oxygen, sulfur and N(R 4 ), R 3 is 
selected from the group consisting of O, S and N(R 4 ); 
wherein R 4 is a saturated or unsaturated hydrocarbon 
chain having 1 to 6 carbon atoms; and 

Y is a residue of a caspase inhibitor. 

2. The compound of claim 1, wherein the R 1 
hydrocarbon chain has from 2 to 30 carbon atoms. 

1 

3. The compound of claim 2, wherein the R 
hydrocarbon chain has from 2 to 24 carbon atoms. 

2 . 

4. The compound of claim 1, wherein R is a 
phospholipid head group. 
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5. The compound of claim 4, wherein the 
phospholipid head group is choline. 

6. The compound of claim 1, wherein X is a 
direct covalent bond. 

7. The compound of claim 1, wherein Y is a 
reversible caspase inhibitor. 

8. The compound of claim 1, wherein Y is an 
irreversible caspase inhibitor. 

9. The compound of claim 1, wherein the 
caspase inhibitor is any one of the caspase inhibitors 
depicted in FIGs. 1-20. 

10. The compound of claim 1, wherein the 
caspase inhibitor is selected from a structure in Table 
1 below: 

Table 1. Structures of Selected Caspase 
Inhibitors 



Comp . 


Structure 


No. 




1 
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Comp. 
No. 


Structure 


20 


0 

i 

H II 



11. A pharmaceutical composition comprising: 

a) a compound according to any one of claims 1-10; and 

b) a pharmaceutical^ acceptable carrier. 

12. A method for inhibiting caspase activity 
in a mammal in need thereof comprising administering to 
said mammal a compound according to any one of claims 
1-10 or a composition according to claim 11. 

13. A method for treating or preventing a 
disease selected from the group consisting of an IL-1 
mediated disease, an apoptosis mediated disease, an 
inflammatory disease, an autoimmune disease, a 
destructive bone disorder, a proliferative disorder, an 
infectious disease, a degenerative disease, a disease 
associated with cell death, an excess dietary alcohol 
intake disease, a viral mediated disease, uveitis, 
inflammatory peritonitis, osteoarthritis, pancreatitis, 
asthma, adult respiratory distress syndrome, 
glomerulonephritis, rheumatoid arthritis, systemic 
lupus erythematosus, scleroderma, chronic thyroiditis, 
Grave's disease, autoimmune gastritis, diabetes, 
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autoimmune hemolytic anemia, autoimmune neutropenia, 
thrombocytopenia, chronic active hepatitis, myasthenia 
gravis, inflammatory bowel disease, Crohn's disease, 
psoriasis, atopic dermatitis, scarring, graft vs. host 
disease, organ transplant rejection, osteoporosis, 
leukemias and related disorders, myelodysplast ic 
syndrome, multiple myeloma-related bone disorder, acute 
myelogenous leukemia, chronic myelogenous leukemia, 
metastatic melanoma, Kaposi's sarcoma, multiple 
myeloma, hemorrhagic shock, sepsis, septic , shock, 
burns, Shigellosis, Alzheimer's disease, Parkinson's 
disease, Huntington's disease, Kennedy's disease, prion 
disease, cerebral ischemia, epilepsy, myocardial 
ischemia, acute and chronic heart disease, myocardial 
infarction, congestive heart failure, arteriosclerosis, 
coronary artery bypass graft, spinal muscular atrophy, 
amyotrophic lateral sclerosis, multiple sclerosis, HIV- 
related encephalitis, aging, alopecia, neurological 
damage due to stroke, ulcerative colitis, traumatic 
brain injury, spinal cord injury, hepatitis-B, 
hepatitis-C, hepatitis-G, yellow fever, dengue fever, 
or Japanese encephalitis, various forms of liver 
disease, renal disease, polyaptic kidney disease, H. 
pylori-associated gastric and duodenal ulcer disease, 
HIV infection, tuberculosis, and meningitis in a mammal 
comprising administering to said mammal a compound 
according to any one of claims 1-10 or a composition 
according to claim 11. 

14. A method for treating complications 
associated with coronary artery bypass grafts in a 
mammal comprising administering to said mammal a 
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compound according to any one of claims 1-10 or a 
composition according to claim 11. 

15. A method for treating cancer in a mammal 
comprising administering to said mammal a compound 
according to any one of claims 1-10 or a composition 
according to claim 11, wherein said compound or 
composition is used as a component of immunotherapy. 

16. The method according to any one of 
claims 12-15, wherein said mammal is a human. 

17. A method for preserving cells comprising 
treating the cells with a solution comprising an 
effective amount of a compound according to any one of 
claims 1-10 or a composition according to claim 11. 

18. The method according to claim 17, 
wherein said compound or composition is used for an 
organ transplant or for preserving blood products. 

19. The method according to any one of 
claims 12-15, wherein said compound or composition is 
administered with an additional therapeutic agent. 

20. The method according to claim 19, 
wherein said additional therapeutic agent is a 
thrombolytic agent. 

21. The method according to claim 20, 
wherein said thrombolytic agent is selected from the 
group consisting of- tissue plasminogen activator and 
streptokinase . 

22. A method for decreasing IGIF or I FN -y 
production in a mammal in need thereof comprising 
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administering to said mammal a compound according to 
any one of claims 1-10 or a composition according to 
claim 11. 
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i. 



A compound having the Formulae 1 or II or III: 





Hi) 



r 3 — x' 




or a pharmaceuiically acceptable salt or prodrug thereof, wherein: 

R, is an optionally substituted alkyl or hydrogen: 

R 3 is an N-protccting group; 

R 2 is hydrogen or optionally substituted aikyl; 

Q is an optionally substituted saturated or partially saturated caxbocycle or 
heterocycle; 

X is a peptide of 1-4 amino acids or a bond; 
Y is a peptide of 1-4 amino acids or a bond; 
A is CR« or nitrogen; 
B is CR, or nitrogen; 
C is CR, or nitrogen; 
D is CR, or nitrogen; 



provided that not more than two of A. B. C or D is nitrogen; and rVR* 
independently are hydrogen, halo, C r C b haloalkyl, C 6 -C l0 ary], C 4 -C 7 
cycloalkyl, C r C 6 alkyl, C 2 -C 6 alkenyU C 2 -C 6 alkynyi, C 6 -C„ aryl(C r C 6 )alkyl, 
C 6 -C 10 aryl(C 2 -C 6 )alkenyl, C 6 -C 10 aryKC r C 6 )alkynyl, C r C 6 hydroxyalkyl, 
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nitro, amino, cyano, C,-C 6 acyiamino, hydroxy, C r -C 4 acyloxy, C r C e alkoxy, 
alkylthio. or carboxy; or 

one of Rt and R„ or R 7 and R,/or R» and R* arc taken together with the carbon 
atoms to which they are attached to form a carbocycie or heterocyele; 
E is C u , nitrogen, oxygen or sulfur; 
F is C, Jr nitrogen, oxygen or sulfur, 
G is C 16 , nitrogen, oxygen or sulfur: 

provided that only one of E, F, G is nitrogen, oxygen or sulfur and R, 4 -R ltf are 
independently hydrogen, halo, C r C 6 haloalkyl, C r C l0 aryl, C.-C? cycloalkyl, 
C,-C 6 alkyi, Cj-C 6 aJkenyl, Q-C, alkynyl, C r C 10 aryl(C,-C 6 )alkyl, C r C J0 
aryl(C,-CJaikenyl, C 4 -C !0 aryi(C r C 6 )alkynyl, C r C c hydroxy alkyl, nitro, 
amino, cyano, C r C 6 acyiamino, hydroxy, C,-C« acyloxy, C r C t alkoxy, 
alkylthio. or carboxy: or 

one of R u and R ia , or R lt and R J6 , are taken together with the carbon atoms to 
which they arc attached to form a carbocycie or heterocyele. 

2. A compound according to claim 1, wherein is t- 
butyl ox ycarbonyl, acery] or be nry 1 ox y carbon y 1 . 

3. A compound according to claim 1. wherein R, is H, Me, El or 
acetoxymcthyl. 

4. A compound according to claim 1, wherein R ; is hydrogen, 
fluoromcthyl, acyioxymethyl, arylacyioxymethyl or aminornethyl. 

5. A compound according to claim 1, wherein X is a bond. 

6. A compound according to claim 1, wherein A, B, C and D are 

CH. 



Fig. 1(b) 
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7. A compound according to claim I, wherein A is nitrogen, and 
B, C and D are CH. 

8. A compound according to claim i, wherein G is sulfur, and E 
and F are CH. 

9. A compound according to claim 1, wherein Q is cyclohcxyl or 
cyclopentyl. 

10. A compound according to claim 1, wherein said compound has 
the Formula IV: 



R 10' 



^ . X NH O 

o 



p 

"■2 



R 2 <* V) 



or a pharmaceutical acceptable salt or prodrug thereof, wherein 
R : is hydrogen or optionally subsiituted alkyl, wherein the substhuem is halo, 
hydroxy, alkoxy, aryloxy, aLky'^Or arylthio, amino, acyloxy, or arylacyloxy; 
R*-R« independently are hydrogen, halo, C r C t haloalkyl. C 6 «C t0 aryl, C 4 -C, 
cycloalkyl, C r C« alkyl, C ; -C, alkenyl, C r C t alkynyl, C 6 -C 1P aryl(C r C 6 )alkyl, 
C r C 10 aryKC.-CJaJkenyl, C fc -C, 0 aryl(C 2 -C 6 ) alkynyl, C r C< hydroxyalkyl, 
nitro, amino, cyano, C r C c acylamino, hydroxy. C r C t acyloxy, C,-C 6 alkoxy, 
alkyithio, or carboxy; or 

one of R t and R„ or R, and R„. or R 8 and R, are taken together with the carbon 
atoms to which they are attached to form a carbocycle or heierocycle T selected 
from the group consisting of — OCH 2 0 — T — OCF 2 0 — , 
^CH^j— , — <CH a )«— , — OCH 2 CH ; 0— . — CH 2 N(R 13 )CH : — , 
— CH : CH : N(R l? )CH 2 — , — CH 2 N(R l3 )CH 2 CH 2 — and 
— CH=CH — CH=CH— : wherein R, 3 is hydrogen, alkyl or cycloalkyl; 
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R 10 is hydrogen, C r C 6 alkoxy, C r C 6 alkyl, C r C c haloalkyi, C e «C, 0 aryi, C 4 -C T 
cycloalkyl, C e -C l0 aryl(C,-C fi )allcyl, benzyloxy, substituted benzyloxy, or 
NR,,R, 2 ; wherein R H and R I3 independently are hydrogen, C r C* alkyl, C,-C e 
haloalkyi, C £ -C l0 aryL C<-C 7 cycloalkyl, Q-C 10 wyKCrCJalkyl, or R n and R i: 
are combined 10 form a heterocyclic ring system selected from the group 
consisting of pyrrolidine, pipcridine, piperazine. and morpholine. 

11. A compound according to claim 10, wherein R : is hydrogen, 
fluorom ethyl, acyloxymethyl, aiylacyloxy methyl or aminomeihyl. 

12. A compound according to claim 10, wherein R 10 is benzyloxy. 

13. A compound according to claim 10, wherein Rj is H, Me or 
acctoxymcthyl. 

14. A compound according to claim 10, wherein X is a peptide of 
1-2 amino acids or a bond. 
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2-(Z-Amino)ben2oyl-Asp-fmk 

2-(Z-- ; \mino)-6-methylbenzoy]-Asp-fmk 

2-(Z-Amino)-5-methylben2oyl-Asp-fmk 

2-(Z-Amino)o-methylbenzoyl-Asp-frnk 

2-(Z-.Amino)-3-methyIberi2oyI-Asp-fmk 

2-(Z-Amino)-5-fIuorobenzoyI-Asp-fmk 

cis-2-(Z-Axnino)cyc]ohexanecarboxyl~Asp-fmk 

2-(Z-Amino)-3 s 5-dimethylben2oyl-Asp-fhik 

2-(Z-Amino)-5-chlorobenzoyl-Asp-fmk 

2-(Z-Aj7iino)-6-ch]orobenzoyl-Asp»frnk 

2- (Z--Amino)-4-methylben2oyl-Asp-fmk 

3- (Z-Amino)thiophene-3-carboxyl-Asp-fmk 
3-(Methoxycarbonylamino)thiophene-2-carboxyl-Asp-fmk 
Cis-2-(Z-.AjTiino)cyclopentanecarboxyl-Asp-fmk 
Trans-2-(Z-Amino)cyclohexanecarboxyl-Asp-fifnk 
Z-Glu-(2-aminoben2oyl)-Asp-fmk 
Z-Val-(2-Aminobenzoyl)-Asp-*fmk 
2-(Z-Amino)beii2oyl-Asp-DCB-methyIketone 
Methoxycarbonyl-Val-(2-aminobenzQyl)-Asp-frnk 
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1 


2-(Z-Amino)beiuoyl-Asp-fmk 


2 


2-(Z-Amino)-6-methyIben2oyl-Asp-ftnk 


3 


2-(Z-Amino)-5-methylben2oyl-Asp-frnk 


4 


2-(Z-Amino)-3-mcthyIben2oyl-Asp-fmk 


5 


2-(Z-Amino)-3-n^thylbenzoyl-Asp-fmk 


6 


2-(Z-Ainino)-5-fluoroben2oyl-Asp-&tik 


7 


cis-2-(Z--Ajnino)cyclohexanecarboxyl-Asp-fTrnk 


8 


2-(Z-Amino)-3 ? 5-dimethyIben2oyl-Asp-frnk 


9 


2-(Z-Arnino)-5-ch]oroben2oyl*Asp-frak 


10 


2-(Z--Amino>6-chlorobenzoyl-Asp-fmk 


11 


2 -(Z--Amino)-4 -m ethylb enzoy] - Asp- frnk 


12 


3-(Z-Amino)thiophene-3-carboxyl-Asp-fiTLk 


13 


3-(Methoxycarbonylamino)thiophene-2-carboxyl-Asp-frnk 


14 


Cis-2-CZ-Amino)cyclopentanecarboxyl-Asp-frnk 


15 


Trans-2-(Z^AjTiino)cyc]ohexanecarboxy]-Asp-fmk 


16 


Z-Glu-(2-aminobenzoyl)-Asp-fmk 


17 


Z-Val-(2-Aminoben2oyI)-Asp-fmk 


18 


2-(Z--Ajnino)ben2oyl-Asp-DCB-methylketone 


19 


Methoxycarbony]A / "al-(2-aminoberuoy])-Asp-fmk 



Z: benzyloxycarbonyl 
fmk: fluoromethylketone 
DCB: 2,6-dichloroben2oyloxy 
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1 . A compound represented by formula 1: 




5 or a pharmaceutical)}- acceptable salt, ester or hydrate, wherein: 

a is 0 or 1 and 

m and n are 0. 1 or 2; 

10 2 is selected from the group consisting of: 

1) Csalkyl. 

2) Cj-ncycloalkyi, said alkyl and cycloalkyl groups being optionally 
substituted with 1-4 halo croups, 

3) phenyl or naphthyl, optionally substituted by one or two groups 
15 selected from the group consisting of: halo, nitro, O-iaikyl and 

Ci-4alkoxy, said alkyl and alkoxy groups being optionally substituted with 1-3 halo 
groups; and 

4) HET 1 wherein HJET 1 represents a 5 or 6 mcmbcrcd aromatic or 
non-aromatic ring, and the benzofused analogs thereof, containing from 1-3 

20 heteroatoms selected from O, S and N, and optionally substituted with 1-2 groups 
selected from halo, Chalky! and Ct^acyl; 

R 1 represents a member selected from the group consisting of: H, aryl, 
Ci^alkyl optionally substituted by OR 7 , and C^cycloalkyl optionally containing one 
25 heteroatom selected from O, S and NR\ 
and 

R 2 represents H, 



Fig. 2-1 (a) 
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JO 



or in the alternative. R 1 and R : are taken tn combination and represent a ring of"4-7 
members, said ring optionally containing one hetcrontom selected from O. S ami NR* : 

R ' is selected from the group consisting of: H. Ci.*alkyl and benzyl optionally 
substituted with 1-2 groups selected from halo. Ci-a!kyl and C^alkoxy: and 
R* is H or Chalky!: 

each R" is independently selected from the group consisting of: H. 
Chalky] optionally containing 1-2 oxo groups, Cualkoxy and halo: 



R\ R 5 and R l> arc independently selected from the group consisting of: 

1) H, 

2) halo, 

3) Ct-:alkoxy optionally substituted with 1-3 halo atoms. 
15 4) N0 2 , 

5) OH, 

6) benzyloxy. the benzyl portion of which is optionally substituted 
with 1-2 members selected from the group consisting of: halo. CN. Ci^alkyl and Cu 
,alkoxy. said alkyl and alkoxy being optionally substituted with 1-3 halo gToups, 

20 7) NH-C M acyl, 

8) Ci jacyl, 

9) 0-C]-<ialky1-C02H, optionally esterificd with a Cl-6 alkyi or C5-7 

cycloalkyl group, 

10) CH-CH-COjH. 
25 U) Co-jalkylCCfeH, 

12) Qi.5alkylC(0)NH2. optionally substituted on the nitrogen atom by 

1-2 Ctualkyl groups; 

13) Cu. 2 alkylS(0)o-2C^alkyl; 

14) S(0)o.3-Ci-6 alkyl or S(0)o-rphenyl, said alkyl and phenyl 
30 portions thereof being optionally substituted with 1-3 members selected from the 

group consisting of: halo, CN, C, -alkyl and C^alkoxy. said alkyl and alkoxy being 
optionally substituted by 1-3 halo groups, 

1 5) benzoyl optionally substituted by 1 -2 members selected from the 
group consisting of: halo. CN, Chalky! and C,-.aIkoxy. said alkyl and alkoxy groups 

35 being optionally substituted by 1- 3 halo groups. 
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1 0) phenyl or naphihyl. optionally substituted with 1 -2 members 
selceied from the group consisting of: halo. C"N. C^alkyl and C^aiko.Ny. said alky! 
unci alkoxy bemg optionally suhstitmcd whh 1-3 halo gmups. 

17) CN. 

5 IS) -CMalkyl-HET : . wherein 

HET : represents a 5-7 membered aromatic or non-aromatic ring containing M 
hcteroatoms selected from O. 5 and NR* and optionally containing 1-2 o.xo groups, 
nnd optionally substituted with 1-3 
C\~* alkyi. OH. halo or Cj-jacyl groups: 
10 )Q) -OCi^alkyl-HET 1 . wherein H ET* is a 5 or 6 memhered aromatic 

or non-aromatic ring containing from 1 to 3 heicroatoms scicctcd from O. S and N. 
and optionally substituted with one or two groups selected from halo and O-.alkyl. 
and optionally containing 1-2 oxo groups, 
and 

15 20) HET 4 . wherein HET 1 is a 5 or 6 mcmbcrcd aromatic or non- 

aromatic ring, and the benzofused analogs thereof, containing from 1 to 4 heieroaioms 
selected from O. S and N. and is optionally substituted by one or two 1 groups selected 
from halo. Chalky! and Ci^acyl, or 

20 R 4 and R* are taken in combination and represent a fused hcteroaryl ring as shown 
below: 

R 6 ^ 

25 wherein Y is selected from the group consisting of CH and N. and X is selected from 
O. S and NH. and R 6 is as defined above. 

2. A compound in accordance with claim 1 wherein a is 1. 
3Q 3. a compound in accordance with claim 1 wherein m is I . 
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4. A compound in accordance with claim 1 wherein n is 0. 

5. A compound in accordance wiih claim I wherein 2 is phenyl 
optionally substituted by one or two groups selected from halo, nitro. Cujalkoxy 

5 optionally substituted by up to 3 halogen atoms, or Cjualkyl optionally substituted by 
up to 3 halogen atoms. 

6. A compound in accordance with claim I wherein R" is Ci.>. 
alkyl optionally substituted by OR 7 . 

10 

7. A compound in accordance with ciaim wherein R : is hydrogen. 
S. A compound in accordance with claim I wherein R-' is 

hydrogen. 

15 

9. A compound in accordance with claim 1 wherein R? is H and n 

is 0. 

10. A comoound ir. accordance with claim 9 wherein R 1 

20 represents a member selectee :r:>n the wu--r. consisting of: H. C ; -,alkyl optionally 
substituted by OR 7 and C^cycloalkyl optionally containing one heteroatom selected 
from O, S and NR*. 

11. A compound in accordance with claim 1 wherein Z 
25 represents HET 1 and HET 1 represents a 5 or 6 memhercd aromatic ring, or the 

benzofuscd analog thereof, containing from 1-3 heteroatoms selected from O. S and 
N. and optionally substituted with 1-2 groups selected from halo. Chalky! and C|. 
*acyl. 

30 12. A compound in accordance with claim 1 1 wherein HEX 1 

represents a member selected from the group consisting of: pyridine, pyrimidine, 
pyridazinc, furan. thiophene. thiazotc and oxazole. 
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13. A compound in accordance with ci2im 1 wherein HEX" is 
selected from ihc group consisting of: hutyrulnctone. letrahydrofuran. 
ieirahyorop>T3n and 2-pyrroiidinonc. 

5 14. ' A compound in accordance with claim 1 wherein HET' is 

selected from pyridine and pyrimidine. 

15. A compound in accordance with claim 1 wherein HET* is 
selected from the group consisting of: 1.2.3-oxadi2Zole, l.2.4-oxadiazole, 1.3.4- 

10 oxadiazoie, 1 .2,3-thiaciazole. 1.2,4-thiadi2Zole. 1 .3.4-thiadiazole. thiophene, pyrrole, 
pyridine, tetrazolc. oxazoic, thiazole, 1 .2.3-triazolc, h2.4-mazolc and 1 ,3.4-triazole. 

16. A compound in accordance with claim 1 wherein: 
a and m are I : 

15 nisO; 

Z is phenyl optionally substituted hy one or two groups selected from 
halo, nitro, Ci ^alkoxy optionally substituted by up to 3 halogen atoms, or Cj-^ulkyi 
optionally substituted by up to 3 halogen aioms; 

R 1 represents a member selected from the group consisting of: H. Ci-:. 
20 alky] optionally substituted by OR 7 and C^eycloalkyl optionally containing one 
hetcroatom selected from O, S and NR* . 
R 2 is hydrogen; 
R' is hydrogen 

2 represents HET 1 and HET' represents pyridine, pyrimidine, 
2.S pyridazine, furan, thiophene, thiazole or oxazole, optionally substituted with 1-2 
groups selected from halo, C^alkyl and Ci^acyl; 

HET 2 is selected from the group consisting of: buryrolactonc, 
tetrahydro furan. letrahydropyran and 2-p\TTolidinone; 

HET 3 is selected from the group consisting of: butyroiactonc, 
30 letrahydrofuran, tcrrahydropyran, 2-pynroUdinone, pyridine and pyrimidine; 

and HET" is selected from ihe group consisting of: 1 ,2,3-oxadiazole, 
1.2,4-oxadiazoJc, 1 ,3.4-oxadiazole. 1.2,3-thiadiazole, l,2,4.thiadi2Zole,.L3,4r. 
thiadiazole. thiophene, pyrrole, pyridine, tetrazole, oxazole, thiazole, 1.2,3-triazolc, 
1,2,4-triazolc and 1 ,3,4-triazole, and all other variables are as defined therein. 

35 
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1. 



A compound having the Formula I: 




or phannaceutically acceptable salts or prodrugs thereof, wherein: 
Ri is an optionally substituted alkyl or hydrogen; 
R 2 is hydrogen or optionally substituted alkyl; 

R 3 is an atkyl, saturated carbocyclic, panially saturated carbocyclic, aryl, 
saturated heterocyclic, partially saturated heterocyclic or betcroary] group, 
wherein said group is optionally substituted; 

X is O, S, KR* or (CRJ* 5 ) n , where R* and R 3 are, at each occurrence, 
independently selected from the group consisting of hydrogen, alkyl and 
cycloalkyl, and n is 0, 1 , 2 or 3; or 

X is NR4, and R 3 and R4 are taken together with the nitrogen atom to which 
they are attached to form a saturated heterocyclic, partially saturated 
heterocyclic or beteroaryl group, wherein said group is optionally substituted; 
or 

X is CR*R 3 , and R 3 and R* are taken together with the carbon atom to which 
they are attached to form a saturated carbocyclic. partially saturated 
carbocyclic, aryl, saturated heterocyclic, panially saturated heterocyclic or 
oxygen-containing heteroaryl group, wherein said group is optionally 
substituted; and 

Y is a residue of a natural or non-natural amino acid; 

provided that when X is O, then R 3 is not unsubstituted benzyl or /-buiyl; and 
when X is CH 2 , then R 3 is not hydrogen. 
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2. The compound of claim 1, wherein Ri is hydrogen, methyl, 
ethyl or aceioxymethyl. 

3. The compound of claim 1, wherein R2 is hydrogen, 
fiuoromethyl, acyloxymetbyl, arylacyloxymethyi, aryloxymcthyl, 
phosphinyloxymethyl, or aminomethyl. 

4. The compound of claim 1, wherein Y is valine, isoleucine, 
leucine, alanine, phenylalanine, cyclohexylalanine, 2-arninobutyric acid, 
phenyl glycine or eye] obex yl glycine. 

5. The compound of claim 1, wherein: 

R 3 is optionally substituted alkyl, C4-G? cycioalkyl, saturated heterocyclic, 
partially saturated heterocyclic, aryl or hetcroaryl; and 

X is O, S, NRi or (CTUR3) B , wherein R* and R5 are independently hydrogen, 
alkyl or cycioalkyl, and n is 0, 1, 2 or 3. 

6. The compound of claim 1 , wherein X is O, NH or CH2. 

7. The compound of claim 1, wherein R 3 is straight-chained or 
branched alkyl. 

8. The compound of claim 1, wherein R 3 is straight-chained or 
branched Ci* alkyl optionally substituted by hydroxy, carboxy, halogen, d-O? 
cycioalkyl, saturated or unsaturated heterocyclic group, aryl or heteroaryl. 

9. The compound of claim 1, wherein R 3 is optionally substituted 

benzyl. 
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10. The compound of claim 1. wherein R3 is optionally substituted 
pyridylmethyl. 

11. The compound of claim 1. wherein R 3 -X-C(0>- is an 
antioxidant group. 

12. The compound of claim 11, wherein said antioxidant group is 




13. The compound of claim 12, wherein said compound is 




14. The compound of claim 1, wherein R 3 -X-C(0>- is a 
fluorescent group. 
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The compound of claim 14, wherein said fluorescent group is 




CH, 
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16. The compound of claim 14, wherein said compound is selected 
from the group consisting of 
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17. A compound having the Formula H: 




(ii) 



or pharmaceuiically acceptable salts or prodrugs thereof wherein: 
R j is an optionally substituted alkyl or hydrogen; 
R 2 is hydrogen or optionally substituted alkyl; 

X is O. S, NTU or (CR4Rs)n. wherein R» and R 5 are, at each occurrence, 

independently selected from the group consisting of hydrogen, alkyl. and 

cycloalkyl, and n is 0. 1, 2 or 3; 

Y is a residue of a natural or non-natural amino acid; 

A is CR* or nitrogen; 

B is CR^ or nitrogen; 

C is CR* or nitrogen; 

D is CR9 or nitrogen; 

E is CR10 or nitrogen; provided that not more than three of A, B, C, D and E 
are nitrogen; and R«-Rio independently arc hydrogen, halo, C r C 6 haloalkyl, 
Ce-Cio aryl, C4-C7 cycloalkyl, C,-C 6 alkyl. C 2 -C 6 aikenyl, C 2 -C 6 alkynyl, Ce- 
de aryl(C]-C*)alkyl, C 6 -Ci 0 aryKC 2 -C 6 )alkenyl, Q-C, 0 aryl(C 2 -C 6 )alkynyl t 
CrC<, hydroxyalkyl, nitro, amino, cyano, C r C 6 acylamino, hydroxy, Ci-Q, 
acyloxy, Ci-Q alkoxy, alkylthio. or carboxy; or 
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one of R& and R 7t or R 7 and R*. or Rg and R 5 . or R* and R t0 arc taken together 
with the carbon atoms to which they arc attached to form a carbocycle or 
heterocycle, selected from the group consisting of — OCHjO — , — OCFjO — , 
— (CH 2 >3— , — {CH 2 )c — . — OCH 3 CH 2 0— . — CH 2 N(R l3 )CHr~, 
— CH 2 CH 2 NCR,3)CH 2 — . — CH 2 N(R, 3 )CH 2 CH2— . -N(R l3 )-CH=CH-, 
-CH=CH-N(Ri 3 >-, -0-CH=CH-, -CH=CH-0-, -S-CH=CH-. -CH=CH-S-. 
-N=CH-CH=CH-, -CH=N-CH=CH-, -CH=CH-N=CH- -CH=CH-CH=N-. 
-~N=CH-CK=N- and — CH=CH — CH=CH — ; wherein R 13 is hydrogen, alkyl 
or cycloalkyl; 

provided that when X is O, A is CR«, B is CR 7 , C is CRg. D is CR 9 and E is 
CRio, then at least one of the R^-Rio is not hydrogen. 

18. The compound of claim 17, wherein R 7 is hydrogen, 
fluorometbyl, acyloxymetbyl, arylacyloxymethyl, aryloxyrnethyl, 
phosphinyloxymethyl, or aminomethyl. 

19. The compound of claim 17, wherein R) is hydrogen, methyl, 
ethyl or acetoxymethyl. 

20. The compound of claim 17. wherein Y is valine, isoleucine, 
leucine, alanine, phenylalanine, cyclohexy I alanine, 2-aminobutyric acid, 
phenylglycinc or cyclohexy Igly cine. 

21. The compound of claim 17, wherein X is O, A is CR*, B is 
CR 7t C is CR 8 , D is CR 9 , and E is CRio- 

22. The compound of claim 17, wherein X is O, and one of A. B, 
C, D or E is nitrogen. 
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23. The compound of claim 17, wherein X is CH a , A is CR*, 
CR 7 . C is CR S . D is CR 9 and E is CRio. 



24. A compound having the Formula EL 




*co 2 Ri 



or pharmaceutical^ acceptable salts or prodrugs thereof, wherein: 
R, is an optionally substituted alkyl or hydrogen; 
R 2 is hydrogen or optionally substituted alkyl; 

R 3 is an alkyl, saturated carbocyclic, panially saturated carbocyclic. aryl, 
saturated heterocyciic, partially sarura(ed heterocyclic or heitroary) group, 
wherein said group is optionally substituted; and 
Y is a residue of a natural or non-natural amino acid. 

25. The compound of claim 24, wherein Ri is hydrogen, methyl, 
ethyl or acetoxymethyl. 

26. The compound of claim 24, wherein R 2 is hydrogen, 
fluoromethyl. acyloxymethyl. arylacyloxymcthyl. aryloxymethyl, 
phosphinyloxymethyl, or aminomcthyl. 

27. The compound of claim 24, wherein Y is valine, isoleucine, 
leucine, alanine, phenylalanine, cyclohexylalanine, 2-aminobutyric acid, 
phcnylglycine or cyclohexylglycine. 
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28. The compound of claim 24, wherein R 3 is straight-chained or 
branched Ci-e alkyl. 

29. The compound of claim 24. wherein R 3 is straight-chained or 
branched Ci_6 alkyl optionally substituted by hydroxy, carboxy, halogen O-Ci 
cycloalkyl, saturated or unsaturated heterocyclic group, aryl or heteroaryl. 

30. The compound of claim 24, wbercin R 3 is methylphenyl or 
dimethylaminonaphthyL 

31. The compound of claim i. wherein said compound is selected 
from the group consisting of: 

2- Ch3orobenzyloxycarbonyl-Va}-Asp-frnk, 

3- Chlorobcnzyloxycarbonyl-Val-Asp-fmk. 

4- Chlorobenzy loxycarb onyl -Val- Asp-f mk, 
Phenethoxycarbonyl-Val-Asp-fmk, 
Cyclohexylmemoxycart>onyl-Val-Asp-fmk, 
Memoxyc^rbonyl-Val-Asp-fmk, 
Ethoxycarbonyl-Val-Asp-fmk, 
Isopropyloxycarbonyl-Val-Asp-fmk, 
2-Chl orobenzylox ycarbonyl -De- Asp-f mk, 
3 -Chi orobenzyloxycarbonyl -De- Asp- f mk, 
4-CWorobenzyloxycarbonyl-De-Asp-frnk, 
Phenylaccryl-Val-Asp-fmk, 
4-NitrobcnzyloxycarbonyI- V al -Asp-f mk. 
2,5-Dimethylbenzyloxycarbonyl-Val-Asp-fmk. 

3.4- Dichlorobcnzyloxycarbonyl-Val-Asp-fmk, 

3.5- Dichlorobenzyloxycarbonyl-Val-Asp-fmk, 
2^-Dichlorobenzyioxycarbonyl-Val-Asp-fmk, 

2.6- DichJorobcnzyloxycarbonyl-Val-Asp-fmk, 
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2,4-DichlorDbtnz>-loxycarboDy]-Val-Asp-fmk t 
2ADimcthylbcnzy)oxycarbonyl-Val.Asp-fmk, 
4-EthylberizyloxycarbanyI-VaJ-Asp-fmk, 
4-Bromobcnzyloxycarbonyl-Val-Asp-fmlc, 



4-Fluorobcnzyloxycarbonyl-Val-Asp-fmk, 

Cyclopcntylmetboxycarbonyl-VaJ-Asp-fmlc, 

4-Trifluoromethylbcnzyloxycarbonyl-Val-Asp-ficnk, 

3-Phenylpropionyl-Val-Asp-fmk, 

B cnzyl arninocarbony I- Val- Asp-f mk, 

3- Phenylpropyloxycarbonyl-Va3-Asp-fmk, 
2,4-DinuorobenzyloxycarbonyJ-Val-Asp-frnk, 
3,4-Difluon3bcn2yloxycarbonyl-Val-Asi>-fmk. 

4- Morpholinccarbonyl-VaI-Asp-fmk, 
4-Pyri dylmethox ycarbonyl -Val - Asp- f mk, 

2- Pyridylmcthoxycarbonyl-Val-Asp-fmk, 
2,6-DachJorobcnzyloxycarbanyl-Val-Asp-DCB-meihylkctonc^ 

Isobutoxycarbonyl-Val-Asp-fmk, 
Propionyl-VaJ-Asp-fmk, 
Benzyl- gJuiaryl-Val- Asp-f mk, 
Glutaryl-VaJ- Asp-fink, 

3- (2-Phenyloxyphcnyl)propionyl-Va)-Asp-frnk, 
3-(5-Bromo-2-hydroxyphcnyI)propionyl-Val-Asp-fmk, 
3-Fluorobeazyloxycarbonyl-Val-Asp-fmk, 

2- Huorobcnzyloxycarbonyl-Val-Asp-fmk. 

3- Mclhylbcnzyloxycarbonyl-V al-Asp-fmk, 
2-Ch]oro-4-nuorobcnzy]oxycaibonyl-Val-Asp-fmk, and 

2-Naphthylmcthoxycarbonyl-Val-Asp-frak. 

32. The compound of claim 24, wherein said compound is selected 
from the group consisting of: 

p-Toluenesulfonyl-Val-Asp-fmk. and 
p-Toluenesulfonyl-Phe-Asp-frak. 
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Compound 
Number 




1 


N ^ u COOH 


2 


O XOOH 


3 


O ^ COOH 


4 


O ^ COOH 


5 


H 9 r H O 
M e O^v^ N ^ N \ N S 
N^J O - COOH 


6 


~Vo o - cooh 
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7 


V N H 0 f H 0 Cl Vll 

l^J n^J o N rnnu f 

>^ COOH 


8 


o CI 
N-O O - cooh F 


9 


~< n .O 0 ~ COOH F 


10 


S- 1 -^ N ^ 0 "COOH 


11 


H ^ ° "COOH 


12 




13 


° "COOH 
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14 


N V o - COOH 


\ 

•o 


15 


^ COOH 


16 


° -COOH 


17 


O - COOH 


18 


\=N O " COOH 


O 


19 


)=N O - cooh 


o 


20 


H O r H O 

O " COOH 


o 
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21 


N ^ ° v COOH 


22 


° -COOH 


23 


° "COOH 


24 


O - COQH 


25 


O - COOH 


26 


O ^COOH 


27 


° ^COOH 
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28 




29 


hi J O ~ N-* 
COOH 


30 


^ COOH 


31 




32 




33 


u COOH 


34 


N^> O - COOH 
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35 


O -coOH ^ 


36 




37 


O - COOH 


38 


O - COOH 


39 


o f H 9 1 
N^J O - COOH 


40 


O ^cooH 


41 


O - COOH 
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42 


O - C00H 


43 


° -COOH 


44 


o - cooh f 


45 




46 


O " COOH 


47 


O ^ COOH 


48 


° ^COOH 
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49 


N ^ ° "COOH 


50 


,N T N T - 

° "COOH 


51 


N^) O ~ COOH 


52 


1X1 u COOH 


53 


r COOH 

COOH 


54 


1 

N ^ ° v rnriH 




0-N_ 


55 


° "COOH 
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56 


N ^ ° "COOH 1 


57 


O-N 1 
N ^ u COOH J 


58 


V O 1 

s 






59 


^ COOH 


60 
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61 


N ^ ° "COOH 
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62 


Nj^ 0 "COOH 


63 


N V 0 ~COOH 


64 


N ^ 0 "COOH 


65 


N jj^ ° "COOH 0 ^ 


66 


° L COOH 


67 


o ^ cooh 
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68 


o X^X^^ 


69 




70 


"■^ ° L COOH 


71 


°X^Xb^^^. 

N^J O '-cooh 


72 


° L COOH 


73 


o ^ cooh 


75 


q Xn^X b y^v 

N^> O k COOH ' 
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76 


N ^ ° L COOH 


77 


N ^ ° k COOH ^ 


78 


0 N < H 9 C H 9 1 

° L COOH ^ 


79 




80 


° ^COOH F 


81 




82 


c/V h 9 f h 9 1 

N ^ ° ^COOH 
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83 


C 


H 0 , 
1 COOH 


84 




85 


o N y h ? r H 0 , 

N >> ° k COOH 


86 
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O i 
COOH 


87 


0 N T" H ? f H 
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O | 
""COOH 


88 
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89 


N Jj^ ° ~COOH° 


90 


N ^ ° L COOH 


91 


o*Y h 9 f H O 1 

N -j^ ° ^COOH 


92 


N ^ ° L COOH 


93 


°X^XM-° 

N ^ ° ^COOH 


94 


c/V h 9 C H 9 1 

^ ° ^COOH 
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1. A compound represented by formula I: 




or a pharmaceutically acceptable sail, ester, N-oxide or hydrate thereof wherein: 

Rl is selected from the group consisting of: 
OH, C^alkyl, HET, Aryl, C^alkoxy, NH 2 , NHC^alkyl, N(C U6 alkyl) 2 , 
Cj. 6 alkylC(O), C 1-6 alkylS(0) y , Aryl-S(0) y t HET- S(0) y wherein y is 0, 1 or 2, , 

Aryl-C(O) and HET-C(O), 

the alkyl and alkyl portions of which being optionally substituted with 
1-2 members selected from the group consisting of: OH, Aryl* , HET, halo, NH 2 , 
NHCH 3 , N(CH 3 ) 2 , C0 2 H, CF 3 and C^-acyl; 

Aryl represents a C 6 . 14 aromatic 1-3 ring system optionally substituted 
with 1-3 members selected from OH, C w alkyl, OC^ alkyl, AryU, HET, halo, NH 2 , 
NHCH 3 , N(CH 3 ) 2 , CF 3 , C0 2 H and C^acyl; 



20 Aryll represents a C 6 . 14 membered aromatic ring system having 1-3 

rings and optionally substituted with 1-3 members selected from the group consisting 
of: OH, HET, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , C0 2 H and C^-acyl; 



HET represents a 5 to 15 membered aromatic, partially aromatic or 
25 non-aromatic ring system, containing 1-4 heteroatoms selected from O, S and N, and 
optionally substituted with 1-2 oxo groups and 1-3 groups selected from halo, 
4 alkyl, C^alkoxy, CF 3 and C M acyl; 
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Ra and Rb independently represent a member selected from the group 
consisting of: R Aryl, C^alkyl optionally substituted by 1-3 of halo, OR4, SR* and 
C 5 7 cycloalkyl optionally containing one heteroatom selected from O, S and NR5, 

or in the alternative, Ra and Rb are taken in combination and represent 
a non-aromatic carbocyclic 4-7 membered ring, optionally containing one heteroatom 
selected from O, S and NR5; 

R4 is selected from the group consisting of: H, C^alkyl, Aryl and 
Aryl-C^alkyl optionally substituted with 1-2 groups selected from halo and C^alkyl; 

R5 is H, C^alkyl or C M acyl; 



Rc and R<* each independently represents a member selected from the 
group consisting of: H, Chalky! and Aryl, or in the alternative, RC and Rd are taken in 
15 combination and represent a non-aromatic carbocyclic ring of 3-7 members, 
optionally containing one heteroatom selected from O, S and NR 5 ; 

n is an integer from 0-6 inclusive; 

20 R 2 represents H, halo or Cj. 6 alkyl; 

R3 represents H, C^alkyl, Aryl, HET, C^alkylSRe CV 6 alkylOR6, 
C^alkylOCCOR? or C^alkylNRSR9 ; 

R6 represents C^alkyl, Aryl, HET or Aryl-C^alkyl, said alkyl and the 
alkyl portions being optionally substituted with 1-3 members selected from the group 
consisting of: OH, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , CO z H, CF 3 and C M acyl; 
R7 represents C,. 8 alkyl, Aryl or HET; 

R8 and R9 independently represent H, C MO alkyl, Aryl, HET, C u 
^lkylNCCj^alkylVj, Aryl-C^alkyl , C^alkylOH, or C^alkylOC^alkyl , or R« and 
R9 are taken in combination with the nitrogen atom to which they are attached and 
represent a 3-10 membered ring system containing 1-4 heteroatoms selected from O, 
S, N and optionally substituted with 1-2 oxo groups, and 1-3 groups selected from C,. >' 
6 alkyl, HET. C0 2 Rc and C(0)N(RC) 2 , 
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said alkyl and alky] portions being optionally substituted with 1-3 
groups selected from halo, C^alkyl, hydroxyC ,. 3 alkyl, C,. 3 alkoxy, C^alkoxyC,. 
3 alkyl and Aryl*, and 

RlO represents H, Ci-20 alkyl, aryl or HET, with aryl and HET as 

5 previously described. 

2. A compound represented by formula V: 

H n R \ R " H 1? 

N ^^r2° k CO z H 
I' 

or a pharmaceutical!}' acceptable salt, ester, N-oxide or hydrate thereof wherein: 

Rl is selected from the group consisting of: 
OH, C,. 6 alkyl. HET, Aryl, C.^alkoxy, NH 2 , NHC.^alkyl, N(C,^ alkyl) 2 , ; 
15 C M alkylC(O), C,^ aJkylS(0) y , Aryl-S(0) y , HET- S(0) y wherein y is 0, 1 or 2, , 

Aryl-C(O) and HET-C(O), 

the alkyl and alkyl portions of which being optionally substituted with 
1-2 members selected from the group consisting of: OH, AryH, HET, halo, NH^ 
NHCH 3 , N(CH 3 ) 2 , C0 2 H, CF 3 and C M -acyl; 

20 

Aryl represents a C 6 . u aromatic 1-3 ring system optionally substituted 
with 1-3 members selected from OH, C,. 6 alkyl, OC,^ alkyl, AryU, HET, halo, NH 2 , 
NHCH 3 , N(CH 3 ) 2 , CF 3 , C0 2 H and C M acyI; 

25 Aryll represents a C 6 . M membered aromatic ring system having 1-3 

rings and optionally substituted with 1-3 members selected from the group consisting 
of: OH, HET, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , C0 2 H and C M -acyl; 

HET represents a 5 to 15 membered aromatic, partially aromatic or 
30 non-aromatic ring system, containing 1-4 heteroatoms selected from O, S and N, and 
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optionally substituted with 1-2 oxo groups and 1-3 groups selected from halo, C u 
4 alkyl, C^alkoxy, CF 3 and C M acyl; 

Ra and Rb independently represent a member selected from the group 
5 consisting of: H, Aryl, Ci. 6 alkyl optionally substituted by 1-3 of halo, OR 4 , SR 4 and 
C 5 7 cycloaIkyI optionally containing one heteroatom selected from O, S and NR5, 

or in the alternative, R a and Rbare taken in combination and represent 
a non-aromatic carbocyclic 4-7 membered ring, optionally containing one heteroatom 
selected from O, S and NR5; 

10 

R4 is selected from the group consisting of: H, C,. 5 alkyl f Aryl and 
Aryl-C^alkyl optionally substituted with 1-2 groups selected from halo and C^alkyl; 

R5 isHorC^alkyl; 

15 

Rc and Rd each independently represents a member selected from the 
group consisting of: H, Ci^alkyl and Aryl, or in the alternative, Rc and R d are taken in 
combination and represent a non-aromatic carbocyclic ring of 3-7 members, 
optionally containing one heteroatom selected from O, S and NR5; 

20 

n is an integer from 0-6 inclusive; 
R2 represents H, halo or C, -6 alkyl; 

25 R3 represents H, C,. 6 alkyl, Aryl, HET, C l . 6 alkylSR6, C^alkylOR6, 

C 1-6 alkylOC(0)R7 or C^aIkylNR8R9 ; 

R6 represents C^alkyl, Aryl, HET or Aryl-C^alkyl, said alkyl and the 
alky] portions being optionally substituted with 1-3 members selected from the group 
30 consisting of: OH, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , C0 2 H, CF 3 and C 1-4 acyl; 
R7 represents C,„ 8 alkyl, Aryl or HET; 

R8 and R9 independently represent H, C MO aIkyl, Aryl, HET, C t . 
6 alkylN(C^alkylV 2 , Aiyl-C^alkyl , C^alkylOH, or C^alkylOC^alkyl , or R8 and 
R9 are taken in combination with the nitrogen atom to which they are attached and 



FIG.4(r) 



WO 03/068242 



PCT/US03/04457 



80/206 

represent a 3-10 membered ring system containing 1-4 heieroatoms selected from O, 
S, N and optionally substituted with 1-2 oxo groups, and 1-3 groups selected from C,. 
6 alkyl. HEX, C0 2 Rc and C(0)N(RC) 2 . 

said alkyl and alkyl portions being optionally substituted with 1-3 
5 groups selected from halo, Chalky!, hydroxyC ,. 3 alkyl, C,_ 3 alkoxy, C, 0 alkoxyC l . 
3 alkyl and Aryll. 

3. A compound in accordance with claim 1 wherein R* represents 

HET or Aryl, 

10 said HET representing a 5 to 15 membered aromatic, partially aromatic 

or non-aromatic ring or ring system, containing from 1-4 heteroatoms selected from 
O, S and N, and optionally substituted with 1-2 groups selected from oxo, halo, C,_ 
4 alkyl C^alkoxy and C^acyl, and 

said Aryl being selected from phenyl and naphthyl, and being 

15 optionally substituted with 1-3 members selected from the group consisting of: OH, 
Aryl 1 , HET, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , C0 2 H and C^-acyl. 

4. A compound in accordance with claim 3 wherein R* represents 
HET optionally substituted with 1-2 groups selected from oxo, halo, C^alkyl, C,. 

20 4 alkoxy and C^acyl. 

5. A compound in accordance with claim 4 wherein R* represents 
HET substituted with 1-2 groups selected from oxo, halo, C^alkyl, C^zlkoxy and 
C^acyl. 

25 

6. A compound in accordance with claim 5 wherein R 1 represents 
HET selected from the group consisting of: pyridinyl, pyrazinyl, pyrrolyl, furanyl, 
pyrazolyl, imidazolyl, benzimidazolyl, oxathiazolyl, thiazolyl, benzothiazolyl, 
oxazolyl, pyrrazolyl, 1,2-diazolyl, 1,2,3- and 1,2,4-triazolyl, 1,2,4- and 1,2,5- 

30 oxadiazolyl, 1,2,4-and 1,2,5-thiadiazolyl, tetrazolyl, isoxazolyl, thienyl, azepinyl, 

pyrrolidinyl, piperidinyl, piperazinyl, optionally substituted with 1-2 groups selected 
from halo, C^alkyl and C 1-4 alkoxy. 



FIG.4(s) 



WO 03/068242 



PCT/US03/04457 



81/206 

7. A compound in accordance with claim 3 wherein Represents 
Aryl, said Aryl being phenyl optionally substituted with 1-3 members selected from 
the group consisting of: OH, Aryl 1 , HET, halo, NH^ NHCH 3 , N(CH 3 ) 2 , CO.H and 
C M -acyl. 

5 

8. A compound in accordance with claim 1 wherein Rc and Rd 
represent H, and n is an integer of from 0-3 inclusive. 

9. A compound in accordance with claim 1 wherein 

10 R a and Rb independently represent H or C^alkyl, optionally substituted with halo, 
OR4, SR 4 or C 5 _ 7 cycloalkyf optionally containing one heteroatom selected from O, S 
and NR5. 

10. A compound in accordance with claim 9 wherein one of R a and 
15 Rb represents H and the other represents C^alkyl. 

11. A compound in accordance with claim 10 wherein one of R a 
and R b represents H and the other represents ethyl. 

20 12. A compound in accordance with claim 1 wherein R2 represents 

H or halo. 

13. A compound in accordance with claim 1 wherein: 

R3 is selected from the group consisting of H, C^alkyl, C^alkylSRG, 
25 and C^alkylNR8R9; 

R6 represents C K6 alkyl, Aryl, HET or Aryl-C^alkyl, said alkyl, aryl, 
and the alkyl group and alkyl portions being optionally substituted with 1-3 members ' 
selected from the group consisting of: OH, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , C0 2 H, CF 3 
and C M acyl, and said HET being optionally substituted with 1-2 oxo groups and 1-3 
30 groups selected from halo, C^alkyl, C^alkoxy, CF 3 and C M acyl; and 

R8 and R$ independently represent H, C MO alkyl, Aryl, HET, C,. 
^IkylNCC^alkyl)^, AryJ-C^alkyl , C^alkylOH, or C^alkylOC^alkyl , or R8 and 
R9 are taken in combination with the nitrogen atom to which they are attached and 
represent a 3-10 membered ring system containing 1-4 heteroatoms selected from O, 
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S, N and optionally substituted with 1-2 oxo groups, and 1-3 groups selected from C,_ 
6 alkyl, HET, C0 2 Rc and C(0)N(RC) 2 , 

said alkyl and alkyl portions being optionally substituted with 1-3 
groups selected from halo, C^alkyl, hydroxyC ,. 3 alkyl, C l . 3 aIkoxy, C^alkoxyC^ 
5 3 alkyl and Aryll. 



14. A compound in accordance with claim 13 wherein: 
R3 is selected from the group consisting of: H, C^alkyl, C u 
6 aIkylSR6, and C^alkylNR8R9 : 

10 R 6 represents Aryl, HET or Aryl-C^alkyl, said alkyl, aryl, and the 

alkyl group and alkyl portions being optionally substituted with 1-3 members selected 
from the group consisting of: OH, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , C0 2 H, CF 3 and 
acyl, and said HET being optionally substituted with 1-2 oxo groups and 1-3 groups 
selected from halo and Cj^alkyl; and 

15 R8 and R9 independently represent H, C MO alkyl, Aryl, HET, C,„ 

6 alkylN(C,^alkyl) 0 . 2 , Aryl-C^alkyl or C^alkylOC^alkyl , or R8 and R9 are taken in 
combination with the nitrogen atom to which they are attached and represent a 3-10 
membered ring system containing 1^4 heteroatoms selected from O, S, N and 
optionally substituted with 1-2 oxo groups, and 1-3 groups selected from C 1-6 alkyl, 

20 HET, C0 2 Rc and C(0)N(RC) 2 , 

said alkyl and alkyl portions being optionally substituted with 1-3 
groups selected from halo, C,_ 3 alkyl, C, 0 alkoxyC N3 alkyl and Aryl 1 . 



15. A compound in accordance with claim 1 wherein: 
25 R 1 represents HET or Aryl, said HET representing a 5 to 15 

membered aromatic, partially aromatic or non-aromatic ring or ring system, 
containing from 1-4 heteroatoms selected from O, S and N, and optionally substituted 
with 1-2 groups selected from oxo, halo, C^alkyl C 1-4 alkoxy and C^acyl, and said 

Aryl being selected from phenyl and naphthyl, and being optionally substituted with 
30 1-3 members selected from the group consisting of: OH, Aryl 1, HET, halo, NH 2 , 
NHCH 3 , N(CH 3 ) 2 , C0 2 H and C^-acyl; 

Rc and Rd represent H, and n is an integer of from 0-3 inclusive; 
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Ra and Rb independently represent H or C^alkyi optionally 
substituted with halo, OR4, SR 4 or C 5 _ 7 cycloalkyI optionally containing one 

heteroatom selected from O, S and NR5; 

R3 is selected from the group consisting of H, C^alkyl, C^alkylSR^, 
5 and C^alkylNRSR*?; 

R6 represents C^alkyl, Aryl, HET or Aryl-C,. 6 alkyl, said alkyl, aryl, 

and the alkyl group and alkyl portions being optionally substituted with 1-3 members 
selected from the group consisting of: OH, halo, NH 2 , NHCH 3 , N(CH 3 ) 2 , C0 2 H, CF 3 
and C,^ acyl, and said HET being optionally substituted with 1-2 oxo groups and 1-3 

10 groups selected from halo, C,^alkyl, Cj^alkoxy, CF 3 and C I-4 acyl; and 

R8 and R9 independently represent H, C MO alkyl, Aryl, HET, C,. 
galkylNCC^alkyl)^, Aryl-C^alkyl , C^alkylOH, or C^alkylOC^alkyl , or R§ and 
r9 are taken in combination with the nitrogen atom to which they are attached and 
represent a 3-10 membered ring system containing 1-4 heteroatoms selected from O, 

15 S, N and optionally substituted with 1-2 oxo groups, and 1-3 groups selected from C u 
6 alkyl, HET, C0 2 Rc and C(0)N(RC) 2 , 

said alkyl and alkyl portions being optionally substituted with 1-3 
groups selected from halo, C 1 . 3 alkyl, hydroxyC U3 alkyl, C K3 alkoxy, C^alkoxyC,. 
3 alkyl and Aryll. Within this subset, all other variables are as originally defined. 

20 

16. A compound in accordance with claim 1 wherein n represents 

1-6. 



FIG.4(v) 



WO 03/068242 



PCT/US03/04457 



84/206 



1. A compound of formula 




I 



wherein X is F or CI; 

R 1 is COOH, COO ( alky 1) , or an isostere thereof; and 
r 2 is an aryl group. 

2. The compound of claim 1 having one or more of 
the following features: (a) X is F; (b) R 1 is COOH; 
and/or (c) R 2 is an optionally substituted group 
selected from phenyl, naphthyl, or a five, six, nine 
or ten membered heteroaryl having one or two 
heteroatoms - 

3 . The compound of claim 2 having the following 
features: (a) X is F; (b) R 1 is COOH; and <c) R 2 is 
an optionally substituted group selected from 
phenyl, naphthyl, or five, six, nine or ten membered 
heteroaryl having one or two heteroatoms. 
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1 


3-Ben2oylamino-5-fluoro-4-oxo-pemanoic acid 


2 


5-Fluoro-3-(3-methyl-benzoylamino)-4-oxo-pentanoic acid 




5-Fluoro-3-(4-methy]-benzoylamino)-4-oxo-pemanoic acid 


4 


3-(2-Chlorobenzoylamino)-5-fluoro-4-oxo-pentanoic acid 


5 


3-(3-Chlorobenzoylamino)-5-fluoro-4-oxo-pentanoic acid 


6 


3-(4-Chlorobenzoylamino)-5-fluoro-4-oxo-pentanoic acid 


7 


3-(3,4-Dich]oroben2oylamino)-5-fluoro-4-oxo-pentanoic acid 


8 


3-(3.5-Dich]oroben2oylamino)-5-fluoro-4-oxo-pentanoic acid 


9 


5-Fluoro-3-(2-fluorobenzoy3amino)-4-oxo-pentaiioic acid 


10 


5-Fluoro-3-(3-fluorobenzoylamino)-4-oxo-pentanoic acid 


11 


5-Fluoro-3-(4-fluorobenzoylamino)-4-oxo-pentanoic acid 


12 


5-Fluoro-4-oxo-3-(3-trifluoromethylben2oylamino)-pentanoic acid 


13 


5-Fluoro-3-(4-trifluoromethy]benzoylamino)-4-oxo-pentanoic acid 


14 


3-(Biphenyl-3-carboxamido)-5-fluoro-4-oxo-pentanoic acid 


15 


3-(Biphenyl-4-carboxamido)-5-fluoro-4-oxo-pentanoic acid 


16 


5-Fluoro-3-(3-methoxyberi2oylamino)-4-oxo-pemanoic acid 


17 


5-Fluoro-3-(4-methoxy-ben2oy]amino)-4-oxo-pentanoic acid 


18 


2-(3-Acetylaminoben2oylamino)-4-fluoro-3-oxo-butyric acid 


19 


3-(3-Cyanoben2oylamino)-5-fluoro-4-oxo-pentanoic acid 


20 


3-(4-Cyano benzoylamino)-5-fluoro-4-oxo-pentanoic acid 


21 


5-F]uoro-3-(3-iodo-benzoylamino)-4-oxo-pentarioic acid 


22 


5-Fluoro-3-(naphthyl-l-carboxamido)-4-oxo-pentanoic acid 


23 


5-Fluoro-3-(naphthyl-2-carboxamido]-4-oxo-pentanoic acid 


24 ! 


5-F]uoro-4-oxo-3-(pyridyl-4-carboxamido)-pentanoic acid trifluoroacetate salt 


25 


5-Fluoro-4-oxo-3-(pyridyl-3-carboxamido)-pentanoic acid trifluoroacetate salt 


26 


5-Fluoro-3«(furyl-3-carboxamidO"4-oxo-pentanoic acid 


27 


5-Fluoro-3-(l -methyl- l//-pynr>lyl-2-carboxamido)-4-oxo-pentanoic acid 
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28 


r Truiriro-4.nYn-^»fthienvl-^-carbox2LiTiidoVpentarioi^ acid 


29 


- r:iiir>rn-4-nYn-'>-/'tViipnvl-3-carboxarnidoVpenianoic acid 


30 


c riurtrn A nvn ^./tHis^nlvl-^-carboxaiiiidoVpentanoic acid 


31 


r> T?i,,^-*-v i a is ^-n/i^Wri rarV4nY^TniHnV4-oxo-Dentanoic acid 


32 


3-(j>-CarDoxvDeii2oyJarninoj-r)-iJuoru-H-uAu pcm^mui^ atiu 


33 


3-(4-Metnylam]dobeiizoylaniino^o-iJuoro duu 


34 


5-Fluoroo-(5-pnenyj-iuiyl-2-carDOxa™ dt,u 


35 


* T^pnTv1nYvben7nvlaminoV 5 -flu oro-4-oxo-p entari oic acid 


36 


3-(3-(2-Phenylethoxy)benzoylamino)-5-fluoro-4-oxo-pentanoic acid 


37 


5-Fluoro-4-oxo-3-(3-phenoxybenzoylamino)-pentanoic acid 


38 


5-Fluoro-3-(l-naphthylacetaTnido)-4-oxo-pentanoic acid 


39 


3-Benzovlamino-5-chloro-4-oxo-pentanoic acid 
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1. 



A compound having the Formula I: 




(I) 



or a pharmaceutical^ acceptable salt or prodrug thereof, wherein 
Rj is an optionally substituted alkyl or hydrogen; 
R 2 is hydrogen or optionally substituted alkyl; 



R 3 and R4 independently are hydrogen, optionally substituted aryl, optionally 
substituted heterocyclic, optionally substituted heieroaryl, optionally 
substituted carbocyclic, optionally substituted alkyl, optionally substituted 
alkenyl, or optionally substituted alkynyl; 

R 5 is an optionally substituted alkyl, optionally substituted carbocyclic, 
optionally substituted heterocyclic, optionally substituted aryl or optionally 
substituted heteroaryl; 

Z is O, S, NR 8S or (CR 9 R 10 ) n , where R g , and R l0 independently are hydrogen, 
alkyl or cycloalkyl, and n is 0, 1, 2, or 3; and 
X is a peptide of 1-2 amino acids or a bond. 

2. The compound of claim 1 , wherein R 3 and R 4 independently are 
hydrogen, aryl, heterocyclic, heteroaryl, C M0 a&yh alkenyl, alkynyl, or C M0 < 
alkyl substituted by one or more hydroxy, halogen, carboxy, amino, amide, 
ester, guanadino, thiol, alkylthiol, aryl, heterocyclic, or heteroaryl groups; and 
R 5 is an optionally substituted alkyl, C 4 -C 7 cycloalkyl, saturated or unsaturated 
heterocyclic, aryl or heteroaryl group. 

3. A compound according to claim 1, wherein Rj is H, Me, Et or 
acetoxymethyl. 
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4. A compound according to claim 1, wherein R : is hydrogen, 
fluoromethyl, acyloxymethyL aiylacyloxymethyl, aryloxymethyl, 
heieroaryloxym ethyl, or aminomethyl. 

.5. A compound according to claim 1 , wherein X is a bond. 

6. A compound according to claim 1, wherein Z is O, S, NH or 

CH 2 . 

7. A compound according to claim 1, wherein R 3 is hydrogen and 
R< is straight-chained or branched C M alkyl, cycloalkyl, aryl or heteoaryl. 

8. A compound according to claim 1, wherein R 3 is hydrogen and 
R, is straight-chained or branched C,* alkyl optionally substituted ,by hydroxy, 
halogen, carboxy, amino, amide, ester, guanadino, thiol, alkylthiol, aryl, 
heterocyclic or heteroaryl. 

9. A compound according to claim 1, wherein R 5 is optionally 
substituted benzyl. 

10. A compound according to claim 1, wherein R 5 is optionally 
substituted phenyl, naphthyl or heteroaryl. 

11. A compound according to claim 1, wherein said compound has 
the Formula II: 

O O O 

or a pharmaceutical^ acceptable salt or prodrug thereof wherein 
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and R 7 independently are hydrogen, alkyl, optionally substituted alkyl, C 4 - 
C 7 cycloalkyl, heterocyclic, aryl. heteroaryl, or R* and R : are combined 
together with the nitrogen to form a heterocycle. 

. 12. A compound according to claim 11, wherein R : is hydrogen, 
fluoromethyl, acyloxymethyl, arylacyloxymethyl, aryloxymethyl, 
heteroaryloxymethyl, or aminomethyl. 

13. A compound according to claim 11, wherein R, is H, Me, Et or 
acetoxymethyl. 

14. A compound according to claim 11, wherein R 3 is hydrogen 
and R 4 is straight-chained or branched C M alkyl, cycloalkyl, aryl or heteoaryl. 

15. A compound according to claim 11, wherein R 3 is hydrogen 
and R< is straight-chained or branched alkyl optionally substituted by 
hydroxy, halogen, carboxy, amino, amide, ester, guanadino, thiol, alkylthiol, 
aryl, heterocyclic or heteroaryl. 

16. A compound according to claim 11, wherein R* is hydrogen 
and R 7 is optionally substituted phenyl, naphthyl, heteroaryl or benzyl. 

1 7. A compound according to claim 1 1 , wherein R^ is hydrogen 
and R, is an optionally substituted alkyl. 

18. A compound according to claim 1, wherein said compound is 
selected from the group consisting of: 

1 -(Carbonyl-Asp-CH 2 F)ethyl N-phenylcarbamate, 
1 -(Carbonyl-Asp-CH 2 F)ethyl N-benzy] carbarn ate, 
2-MethyM -(carbonyl-Asp-CH 2 F)propy! N-phenylcarbamate, 
2-MethyI-l -(carbonyl-Asp-CH 2 F)propyl N-benzyl carbamate, 

Fig. 6(c) 
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-51- 



2 -Methyl- l-(carbonyl-Asp-CH 2 F)propyl N-(2 ? 6-dichlorophenyl)carbaniate ? 
2-Methyl-l-(carbonyl-Asp-CH 2 F)propyl N-(2 ? 5-dichlorophenvl)-carbamate, 
2-Methyl- l-(carbonyl-Asp-CH 2 F)propyl N-(2,4-dich]orophenyl)-carbamate, 
2-Methyl-l -(carbonyl-Asp-CH 2 DCB)propyl N-phenylcarbamate, 
2-Methyl- 1 -(carbony l-Asp-CH 2 DCB)propyl N-(2,6-dichloropheny 1)- 

carbamate, 

2-Methyl-l -(carbony!-Asp-CH 2 PTP)propyl ^-phenyl carbamate, 

2-Methyl-l -(carbonyl-Asp-CH 2 PTP)propyl Aq2,6-dichlorophenyl)-carbamate, 

2-Methyl-l -(carbonyl-Asp-CH 2 DPP)propyl JV-phenylcarbamate, 

2-Methyl-l -(carbony l-Asp-CH 2 DPP)propyl A'-(2,6-dichlorophenyl> 

carbamate, 

2-Methyl-l -(carbonyl-Asp-CH 2 F)propyl A-(2-methyl-l -methoxycarbonyl- 
propyl)carbamate, and 

Z- Valine 2-methyl-l-(carbonyl-Asp-CH 2 F)propyl ester. 

19. A compound according to claim 1, wherein said compound is 
selected from the group consisting of: 

2-Methyl-l -(carbonyl-Asp-CH 2 F)propyl N-(3-fluorophenyl)carbamate, 
2-Methyl-l -(carbonyl-Asp-CH 2 F)propyl N-(4-fluorophenyl)carbamate, 
2-Methyl-l -(carbonyl-Asp-CH 2 F)propylN-(3,4-difluorophenyl)carbamate, 
2-Methyl- 1 -(carbonyl-Asp-CH 2 F)propyl N-(4-phenoxyphenyl)carbamate, 
1 -(Carbonyl-Asp-CH 2 F)propyl N-phenyl carbamate, 
1 -(Carbony l-Asp-CH 2 F)butyl N-phenyl carbamate, 
1 -(Carbonyl- Asp-CH 2 F)-2-propenyl N-phenylcarbamate, 
2-(4-Imidazolyl)-l -(carbonyl-Asp-CH 2 F)ethyl N-phenylcarbamate, 
2-Phenyl- 1 -(carbonyl-Asp-CH 2 F)ethyl N-phenylcarbamate, 

2- Methyl- 1 -(carbonyl-Asp-CH 2 F)butyl N-phenylcarbamate, 

3- Methyl- 1 -(carbony l-Asp-CH 2 F)butyl N-phenylcarbamate, 

1 -Phenyl- l-(carbonyl-Asp-CH 2 F)methyl N-pheny I carbamate, 
l-(2-Chlorophenyl)-l-(carbonyl-Asp-CH 2 F)methyl N-phenylcarbamate, 
l-(4-Chlorophenyl)-l-(carbonyl-Asp-CH 2 F)methyl N-phenylcarbamate, 
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1 -Cyclohexyl-1 -(carbonyl-Asp-CH 2 F)methyl N-phenylcarbaxnate, 
2-Ch]oro-]-(carbonyl-Asp-CH 2 F)ethyl N-phenylcarbamaxe. and 
2,2 t 2-trifluoro-l-(carbonyl-Asp-CH 2 F)ethyI N-phenyl carbamate. 



Fig. 6(e) 
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1 


S-l -(Cabomyl-Asp-CH 2 jMethyl N-Pnenylcarbarnate 


2 


2-M etnyl- 1 -(carDonyl-Asp-LH 2 r jpropyl N-Phenylcarbarnate 


3 


S-2-MethyM -(carbonyl-Asp-CH 2 F)propyl N-Phenylcarbamate 


4 


S-l -(Carbonyl- Asp-CH 2 F)ethyl N-Benzylcarbamate 


5 


2-Methyl- 1 -(carbonyl-Asp-CH 2 F)propyl N-Benzylcarbamate 


6 


S-2-M ethyl- 1 -(carbomyl-Asp-CH 2 F)propyl N-Benzylcarbarnate 


7 


S,S-2-Methyl-l-(carbonyl-Asp-CH 2 F)propylN-(2-Methyl-l- 
methoxycarbonylpropyl)-carbamate 


8 


S-2-Methyl-l -(carbonyl-Asp-CH 2 DCB)propyl N-Phenylcarbamate 


9 


S-2-M ethyl- l-(carbonyl-Asp-CH 2 F)propyl N-(3 Flurophenyl)carbamate 


10 


S-2-Methyl-l-(carbonyl-Asp-CH 2 F)propyl N-(4 FlnrophenyI)carbamate 


11 


S-2-Methyl-l -(carbonyl- Asp-CH 2 F)propyl N-(3,4-Difluorophenyl)carbamate 


12 


S-2-Methyl-l -(carbonyl-Asp-CH 2 F)propyl N-(4-Phenoxyphenyl)carbamate 


13 


S-l-CyclohexyM -(carbonyl- Asp-CH 2 F)methyl N-Phenylcarbamate 


14 


S-2-Methyl-l-(carbonyl-Asp-CH 2 F)propyl N-(2,5-Dichloroyphenyl)carbamate 


15 


S-2-M ethyl- 1 -(carbonyl- Asp-CH 2 F)propyl N-(2,4-Dichloro>phenyl)carbamate 


16 


S-2-M ethyl- 1 -(carbonyl- Asp-CH 2 F)propyl N-(2,5-Dichloroyphenyl)carbamate 


17 


S-2-Methyl-l -(carbonyl-Asp-CH 2 PTP)propyl N-Phenylcarbamate 



Asp: Aspartic acid 
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l. 



A compound of the formula (I) : 




I 



where R 1 is hydrogen, CN, CHN 2 , R, or -CH 2 Y; 

R is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group,., a. substituted aralkyl_ group., .a ...non-aromatic 
heterocyclic group or a substituted non-aromatic 
heterocyclic group; 

Y is an electronegative leaving group or -OR, -SR, 
-OC=0(R), or -0P0 (R B ) (R 9 ) ; 

R 8 and R 9 are independently selected from R or OR; 

R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres 
thereof; 

R 3 is hydrogen or a Ci-e straight chained or branched 
alkyl ; 

Ring A contains zero to two double bonds, and is 

optionally fused to a saturated or unsaturated five to 
seven membered ring containing zero t.o three 
heteroatoms ; 

Xi and X 3 in Ring A are independently selected from 

nitrogen or carbon, and X 2 is selected from a valence 
bond, oxygen, sulfur, nitrogen or carbon, wherein any X 
with suitable valence may bear a substituent; 

each carbon with suitable valence in Ring A, including 

the fused ring if present, is independently substituted 



by hydrogen, halo, R, OR, SR,. OH, N0 2 , CN, NH 2 , NHR, 
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N(R>2, NKCOR, NHC ONKR , NHCurt(R) 2 , NRCOR, NHC0 2 R, C0 2 R, 

C0 2 H, COR, CONHR, CON(R) 2 , S (O) 2 R, SONH 2 , S(0)R, SC 2 NHR, 

NKS<0) 2 R, =0, =S, =NNHR, =NNR 2 , =N-OR, =NNHC0R, 

=NNHC0 2 R, =NNHS0 2 R, or =NR; 
each subs ti tut able nitrogen in Ring A is substituted by 

hydrogen, R, COR, S(0) 2 R, or C0 2 R; 
provided that when X 3 is a carbon, a substituent on X 3 is 

attached by an atom other than nitrogen; 
and further provided that at least one X in Ring A is a 

nitrogen . 

2. The compound of claim 1 where R 2 is C0 2 H or 
an ester, amide or carboxylic acid isoster. 

3 . The compound of claim 2 where R 1 is CH 2 Y and 
Y is F, OR, SR,or -0C=0 (R) . 

4. The compound of claim 3 where R 3 is hydrogen 
or Ci-3 alkyl. 

5. A compound of formula IA: 



h H I 

IA 

where R 1 is hydrogen, CN, CHN 2 , R, -CH 2 Y; 

R is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted aralkyl group, a non-aromatic 

Fig. 7(b) 
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heterocyclic group or a substituted non-aromatic 

heterocyclic group ; 
Y is an electronegative leaving group, -OR, -SR, 

~0C=O(R),or -OPO (R 8 ) (R 9 ) ; 
R 8 and R 9 are each independently selected from R or OR; 
R 2 is- C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres 

thereof; 

R 3 is hydrogen or a d-6 straight chained or branched 
alkyl ; 

each of R 4 -R 6 is independently selected from hydrogen, 
halo, R, OR, SR, aryl , substituted aryl, OH, N0 2 , CN, 
NH 2/ NHR, N{R) 2 , NHCOR, NHCONHR , NHC0N(R,) 2 , NRCOR, 
NHCG 2 R, C0 2 R, C0 2 H, COR, CONHR, CON(R) 2 , S(0) 2 R, 'SONH 2 , 
S(0)R, S0 2 NHR, or NHS(0) 2 R; and 

R 7 is selected from hydrogen, halo, R, OR, SR, aryl, 
substituted aryl, OH, CN, C0 2 R, C0 2 H, COR, CONHR, 
CON(R) 2 , S(0) 2 R, SONH2 , S{0)R, or S0 2 NHR . 



6. The compound of claim 5 where R 1 is CH 2 Y and 



Y is F, -OR, -SR, or -OC=0(R); R 2 is C0 2 H or esters, 
amides or isosteres thereof; R 3 is hydrogen or C1-3 alkyl, 
each of R 4 -R 6 is independently selected from hydrogen, R, 
phenyl or substituted phenyl; and R 7 is hydrogen, R, 
phenyl or substituted phenyl. 



7. 



A compound of formula IB: 
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where R 1 is hydrogen CN. CHN 2 . R < or " CK 2 Y; 

R is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted aralkyl group, a non- aromatic 
heterocyclic group or a substituted non-aromatic 
heterocyclic group; 

Y is an electronegative leaving group or -OR, -SR. 

-OC=0(R), or -OPO(R 8 ) (R 9 ) ; 
R e _ nd R s are each independently selected from R or OR; 
R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres 

thereof ; 

R 3 is hydrogen or a C a . 6 straight chained or branched 
alkyl; 

r 6 is selected from hydrogen, halo, R, OR, SR, aryl, 

substituted aryl. OH, N0 2 , CN. NH 2 , NHR, N(R) 2 , NHCOR, 
NHCONHR, NHCON(R) 2 , NRCOR, NHC0 2 R. C0 2 R. C0 2 H, COR, 
CONHR, CON{R) 2 , S(0) 2 R. SONH 2 , S(0)R, S0 2 NHR, or 
NHS(0) 2 R; and 

r 7 is selected from hydrogen, ■ halo , R, OR, SR, aryl, 
substituted aryl, OH, CN, C0 2 R, C0 2 H, COR, CONHR. 
CON(R) 2 , S(0) 2 R. SONH 2 , S(0)R, or S0 2 NHR. 

8. The compound of claim 7 where R 1 is CH 2 Y and 
Y is F, -OR, -SR, or -OC=0(R); R 2 is C0 2 H or esters, 
amides or isosters thereof; and R 3 is hydrogen or C x - 3 
alkyl, R 6 and R 7 are each hydrogen. 

9. A compound of formula IC: 



Fig. 7(d) 
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ic 



where R 1 is hydrogen, CN, CHN 2 , R, or -CH 2 Y; 

R is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted aralkyl group, a non-aromatic 
heterocyclic group or a substituted non-aromatic 
heterocyclic group; 

Y is an electronegative leaving group or -OR, -SR, 
-0C=0(R}, or -0PO (R 8 ) (R 9 ) ; 

R 8 and R 9 are independently selected from R or OR; 

R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres 
thereof; 

R 3 is hydrogen or a Ci-e straight chained or branched 
alkyl; 

R 4 and R 5 are each independently selected from hydrogen, 
halo, R, OR, SR, aryl, substituted aryl, OH, N0 2 , CN, 
NH 2 , NHR, N<R) 2 , NHCOR, NHCONHR, NHC0N(R) 2 , NRCOR, 
NHC0 2 R, C0 2 R, C0 2 H, COR, CONHR, C0N(R) 2 , S(0) 2 R, S0NH 2 , 
S{0)R, S0 2 NHR, NHS(0) 2 R, =0, =S, =NNHR, =NNR 2 , =N-OR, 
=NNHCOR, =NNHC0 2 R, =NNHS0 2 R, or =NR. 

10. The compound of claim 9 where R x is CH 2 Y 
and Y is F, -OR, -SR, or -OC=0(R); R 2 is C0 2 H or esters, 
amides or isosters thereof; R 3 is hydrogen or C10 alkyl; 
R* is hydrogen; and R 5 is hydrogen when X 2 is nitrogen or 
carbon. 

11. A compound of formula ID; 
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ID 



where R 1 is hydrogen, CN, CHN 2 , R, -CH 2 Y; 

R is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted aralkyl group, a non-aromatic 
heterocyclic group or a substituted non-aromatic 
heterocyclic group; 

Y is an electronegative leaving group or -OR, -SR, 
-OC=0(R), or -OPO (R 8 ) (R 9 ) ; 

R 8 and R 9 are independently selected from R or OR; 

R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres 
thereof; 

R 3 is hydrogen or a Ci- 6 straight chained or branched 
alkyl; 

R 4 is independently selected from hydrogen, halo, R, OR, 
SR, aryl, substituted aryl, OH, N0 2 , CN, NH 2 , NHR, 
N(R)2, NHCOR, NHCONHR, NHCON(R) 2 , NRCOR, NHC0 2 R, C0 2 R, 
C0 2 H, COR, CONHR, CON(R) 2 , S(0) 2 R, SONH 2 , S(0)R, S0 2 NHR|, 
or NHS<0) 2 R; 

R 7 is selected from hydrogen, halo, R, OR, SR, aryl, 
substituted aryl, OH, CN, C0 2 R, C0 2 H, COR, CONHR, 
C0N(R) 2 , S{0) 2 R, SONH 2 , S(0)R, or S0 2 NHR. 



and Y is F, -OR, -SR, or -OC=0(R); R 2 is C0 2 H or esters, 
amides or isosters thereof; R 3 is hydrogen or C1-3 alkyl; 
R 4 is hydrogen and R 7 is aralkyl. 



12. The compound of claim 11 where R 1 is CH 2 Y 
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A compound of formula IE: 




IE 

where R 1 is hydrogen, CN, CHN 2 , Ri -CH 2 Y; 

r is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted aralkyl group, a non-aromatic 
heterocyclic group or a substituted non-aromatic 
heterocyclic group; 

Y is an electronegative leaving group or -'OR, -SR, 
-OC=0(R), or -OPO (R 8 ) (R 9 ) ; 

r 8 and R 9 are independently selected from R or OR; 

R 2 is C0 2 H, CH 2 C0 2 H, or esters or isosteres thereof ; 

R 3 is hydrogen or a C^e straight chained or branched 
alkyl ; 

R 4 and R 5 are each independently selected from hydrogen, 
halo, R, OR, SR, aryl, substituted aryl, OH, N0 2 , CN, 
NH 2 , NHR, N{R) 2 , NHCOR, NHCONHR, NHC0N(R) 2 , NRCOR, 
NHC0 2 R, C0 2 R, C0 2 H, COR, CONHR, C0N(R) 2 , S(0) 2 R, SONH 2/ 
S(0)R, S0 2 NHR, or NHS(0) 2 R? and 

the fused ring is an aromatic or non-aromatic 
heterocyclic ring. 



and Y is F, -OR, -SR, -OC=0(R), R 2 is C0 2 H and esters, 
amides or isosters thereof, R 3 is H or C1-3 alkyl, and 



14. The compound of claim 13 where R 1 is CH 2 Y 
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fused ring is a five or six membered heterocycle having 
one ring hetercatom. 



15. A compound of formula IF; 




IF 

where R 1 is hydrogen, CN, CHN 2 , R, or -CH 2 Y; 

R is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted aralkyl group, a non-aromatic 
heterocyclic group or a substituted non-aromatic 
heterocyclic group; 

y is an electronegative leaving group or -OR, -SR, 
-OC=0{R), or -OPO (R 8 ) (R 9 ) ; 

R 8 and R 9 are independently selected from R or OR; 

R 2 is C0 2 H, CH 2 C0 2 H t or esters, amides or isosteres 
thereof; 

R 3 is hydrogen or a C a - 6 straight chained or branched 
alkyl; and 

R 4 is independently selected from hydrogen, halo, R, OR, 
SR, aryl, substituted aryl, OH, N0 2 , CN, NH 2 , NHR, 
N(R) 2 , NHCOR, NHCONHR, NHCON(R} 2 , NRCOR, NHC0 2 R, C0 2 R,' 
C0 2 H, COR, CONHR, COU(R) 2t S(0) 2 R, S0NH 2 , S(0)R / S0 2 NHR, 
or NHS(0) 7 R. 

16- The compound of claim 15 where R 1 is CH 2 Y 
and Y is F, -OR, -SR, or -OC=0(R); R 2 is C0 2 H or esters, 
amides or isosters thereof; R 3 is hydrogen or C1-3 alkyl; 
and R 4 is H 2 or =0. 



Fig. 7(h) 
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17. A compound of formula IG: 




IG 



where R 1 is hydrogen, CN # CHN 2 , R, or -CH 2 Y; 

r is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted aralkyl group, a non-aromatic 
heterocyclic group or a substituted non- aromatic 
heterocyclic group; 

y is an electronegative leaving group or ^OR, -SR, 
-OC=0(R), or -OPO (R 8 ) (R 9 ) ; 

R fi and R 9 are independently selected from R or OR; 

r 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or iscsteres 
thereof ; 

R 3 is hydrogen or a Ci-s straight chained or branched 
alkyly. 

each of R 4 and R 6 is independently selected from hydrogen, 
halo, R, OR, SR, aryl, substituted aryl, OH, N0 2 , CN, 
NH 2 1 NHR, N(R) 2 , NHCOR, NHCONHR, NHCON(R) 2 , NRCOR, 
NHC0 2 R, C0 2 R, C0 2 H, COR, CONHR, CON(R) 2 , S{0) 2 R, SONH 2 , 
S{0)R, S0 2 NHR, or NHS(0) 2 R; and 

R 7 is selected from hydrogen, halo, R, OR, SR, aryl, 
substituted aryl, OH, CN, C0 2 R, C0 2 H, COR, CONHR, 
C0N(R) 2 , S(0) 2 R / S0NH 2 , S{0)R, or S0 2 NHR. 

18. The compound of claim 17 where R 1 is CH 2 Y 
and Y is F, -OR, -SR, or -OC=0(R); R 2 is C0 2 H or esters, 
amides or isosters thereof; R 3 is hydrogen or C x - 3 alkyl; 
and R 4 , R 6 and R 7 are each hydrogen. 

Fig. 7(i) 



WO 03/068242 



PCT/US03/04457 



102/206 



1 


5-Fluoro-4-oxo-3-[(S)-2-(2-oxo-^ 
acid 


2 


5-F]uoro-3-[2-(2-oxo-2^-p\Tidin-l-ylVaceTy]amino]-4-oxo-penianoic acid 


D 


S-FluorO-3-T^-f fi-m PThvl-^.nYn-^ /7-nvridin-l -vl Vacerv.'lnminnl-J.-nYrk npnto^^irt 

acid " 


A 
4 


^-r Juuru-j-|_^-^-pnenyj-z-oxo-z/7-p\Tiairi- j -yij-aceryiarninoj-4-oxo-pentanoic 
acid 


5 


5-r Iuoro-3-[2-(3-phenyj-2-oxo-2/i-p>Tiain- 1 -yl>acetyIammo]-4-oxo-pentanoic 
acid 


6 


5-Fluoro-4-oxo-3-[(S>2-(2-oxo-2//-quinolin-l-yl)-propionylamino]-pentanoic 
acid 


7 


5-Fluoro^-oxo-3-[(S)-(R)-2-(2-o^ 
acid 


8 


5-Fluoro-4-oxo-342-(l-oxo-l//-isoquinolin-2-yl)-acerylamino]-pentarioic acid 


9 


5-Fluoro-4-oxoO-[(S)-2-(l-oxo-li/-isoquinolin-2-yl)-propionylamino]-pentanoic 
acid 


10 


5-Fluoro-4-oxo-3-[2-(l-oxo-liy-isoquinolin-2-yl)-acetylamino]-pentanoic acid 


1 1 
1 1 


D-riuoro-4-oxo-3-[2-(l<)xo-3,4-d^^ 
pentanoic acid (1C-4) 


1 T 
1 -i 


^-i-iuoro-4-oxo-j-[2-(4-oxo-4jY-thien 
pentanoic acid 




D-riuoro-4-oxo-^-[^-(i«oxo-l,j>-dihydro-isoindol-2-yl)-acetylamino]-pentanoic 
acid 


14 


5-Fluoro-4-oxoO-[(2S)-2-(l-oxo-l,3-dihydro-isoindol-2-yl)-propionylamm 
pentanoic acid 


15 


5-Fluoro-4-oxo-3-[(2S)-2-(l,3-dioxo.l,3-dihydro-isoindol-2-yl)- 
propionylamino]-pentanoic acid 


16 


2,6-Dichloro-benzoic acid 4-carboxy-2-oxo-3-[2-(l-oxo-l//-isoquinolin-2-yl)- 
propionylamino]-buty] ester (lC-5)Step I: 2,6-dichloro-benzoic acid 4-rerr- 

butoxycarbonyl-2-hydroxyO-[2«(l-oxo>l//-isoquinolin-2-yl)-propionylamino]- 
butyl ester 


17 


5-Fluoroo-[2-(6-ethyl-2-oxo-2^ 
acid 



Fig. 70) 
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18 


5-Fluoro-4-oxo-3-[(2S)-2-(4-oxo-4/j T -quinazolino-yl)-propionylamino]- 
pentanoic acid 


19 


2.6-Dichloro-benzoic acid 4-carboxy-2-oxo-3-[2-(4-oxo-4H-quina2olin-3-yl)- 
propionylaminoj-butyl esier 


20 


5-Fluoro-4-oxo-3-[2-(l-oxo-l//-[2,6]naphthyridin-2-yl)-acetylamino-pentanoic 
acid 


21 


5-Fluoro-4-oxo-3-[(2S)-2-(4-oxo-4//-quinazolin-3-yl)-butyr>'lamino]-pentanoic 
acid 


22 


5-Fluoro-4-oxo-3-[(2S)-2-(6-methoxy-4-oxo-4H-quinazolin-3-yl)-butyrylamino]- 
pentanoic acid 


23 


5-F]uoro-4-oxo~3-[(2S)-3-methyl-2-(^^ 
pentanoic acid 


24 


5-F]uoro-4-oxo-3-[(2S)-2-(4-oxo-4H-quina2olin-3-yl)-pentanoylamino]- 
pentanoic acid 


25 


5-Fluoro-4-oxoO-[(2S)-2-(6-oxo-6H-p\Timidin-l-yl)-but}T>'lamino]-pentanoic 
acid 


26 


(3S)-4-Oxo-3[(2S)-2-(4-oxo-4H-quinazolin-3-yl)-but>Tylamino]-butanoic acid 


27 


5-Fluoro-4-oxoo-[(2S)-2-[l.(3-chlorobenzyI)-2*oxo-l,4-dihydro-2H-quinazolin- 
3-yl]-3-methyl-butyrylamino]-pentanoic acid 



Fig. 7(k) 
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22. A compound of formula I: 




I 



or a pharmaceutically- acceptable derivative thereof, 
wherein; 

2 is oxygen or sulfur; 

R 1 is hydrogen, -CHN 2 , -R, -CH 2 OR, -CH 2 SR, or -CH 2 Y; 

R is a aliphatic, aryl , aralkyl, heterocyclyl , or 

het erocyclylalkyl ; 
Y is an electronegative leaving group; 
R 2 is 00211, 0112 00215, or esters, amides or isosteres 

thereof ; 

R 3 is a group capable of fitting into the S2 sub- site of a 
caspase? and 

R 4 and R s taken together with the intervening nitrogen 
form a mono-, bi- or tricyclic hetero ring system 
having 1-6 heteroatoms selected from nitrogen, oxygen 
or sulfur. 

23. The compound of claim 22 wherein the compound 
has one or more of the following features: 
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(i) Z is oxygen; 

(ii) R 1 is hydrogen, -R, -CK 2 OR, -CH 2 SR, or -CK 2 Y; 
~{iii) R 2 is C0 2 H or an ester, amide or isostere 

thereof; 

(iv) R 3 is a group having a molecular weight up to 
14 0 Dal tons; or 

(v) R 4 and R 5 taken together with the intervening 
nitrogen form a monocyclic, bicyclic or tricyclic 
ring system wherein each ring of the system has 5- 
7 ring atoms . 

24. The compound of claim 23 wherein the compound 
has the following features: 

(i) Z is oxygen; 

(ii) R 1 is hydrogen, -R, -CH 2 OR, -CH 2 SR, or -CH 2 Y; 

(iii) R 2 is C0 2 H or an ester, amide or isosteres 
thereof; 

(iv) R 3 is a group having a molecular weight up to 
14 0 Dal tons; and 

(y) R 4 and R 5 taken together with the intervening 
nitrogen form a monocyclic, bicyclic or tricyclic 
heterocyclic or heteroaryl ring system wherein 
each ring of the system has 5-7 ring atoms. 

25. The compound of claim 24 wherein R 1 is -CH 2 Y. 

26. The compound of claim 25 wherein R 1 is -CH 2 F and 
R 3 is a d-4 alkyl group. 

27. The compound of claim 2 6 wherein R 4 and R 5 taken 
together with the intervening nitrogen form a bicyclic or 
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tricyclic heterocyclic or heteroaryl ring system wherein 
each ring of the system has 5-7 ring atoms. 

26. The compound of claim 2 7 wherein R* and R 5 taken 
together with the intervening nitrogen form a tricyclic 
heterocyclic or heteroaryl ring system wherein each ring 
of the system has 5-7 ring atoms. 

29. The compound of claim 28 wherein the middle 
ring of the tricyclic ring system is a five- or six- 
rnembered ring. 

30. The compound of claim 22 wherein the compound 
has one or more of the following features: 

(i) 2 is oxygen; 

(ii) R 1 is -CH 2 OR, -CH 2 SR, or -CH 2 Y; 

(iii) R 2 is C0 2 H or an ester, amide or isostere 
thereof ; 

(iv) R 3 is d.4 alkyl ; or 

(v) R 4 and R s taken together with the intervening 
nitrogen form a ring selected from indole, 
isoindole, indoline, indazole, purine, 
dihydropyridine, benz imidazole , imidazole, 
imidazoline, pyrrole, pyrrolidine, pyrroline, 
pyrazole, pyrazoline, pyrazolidine, triazole, 
piperi dine , morphol ine , thi omorphol ine , 
piperazine, carbazole, phenothiazine , phenoxazine, 
dihydrophenazine, dihydrocinnoline, 
dihydroquinoxaline, tetrahydroquinoline, 
tetrahydroisoquinoline, dihydronaphthyridine, 

t etr ahydronaphthyri dine , dihydr oacr i dine , (S- 
carboline, pyrido [4, 3-b] indole, 2,3,9- 



Fig. 8(c) 
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triazaf luorene, 9- thia-2, io-diasaanthracese f 
3,6, 9 -triazaf luorene, thieno [3 , 2 -b] pyrrole, or 
dihydrophenanthridine . 

31. The compound of claim 3 0 wherein the compound 
has one or more of the following features: 

(i) Z is oxygen; 

(ii) R 1 is -CH 2 OR, -CH 2 SR, or -CH 2 Y; 

(iii) R 2 is C0 2 H or an ester, amide or isostere 
thereof ; 

(iv) R 3 is C a -4 alkyl; or 

(v) R* and R 5 taken together with the intervening 
nitrogen form a ring selected from indole, 
isoindole, indoline, indazole, benzimidazole , 
imidazole, pyrrolidine, pyrazole, triazole, 
piperidine, morpholine, thiomorpholine, 
piperazine, carbazole, phenothiazine , phenoxazine, 
dibenzoazepine , dihydro-dibenzoazepine , 

dihy dr ophena z ine , dihy dr oc innol ine , 
dihydroquinoxaline , tetrahydroguinoline , 
tetrahydroisoquinoline , dihydronaphthyridine , 
tetrahydronaphthyridine, dihydroacridine, 
carboline, pyrido [4 , 3 -b] indole , 2,3,9- 
triazaf luorene, 9- thia-2 , 10-diazaanthracene , 
3,6, 9- triazaf luorene, thieno [3 , 2 -b] pyrrole , or 
dihydrophenanthridine - 

32. The compound of claim 31 wherein the compound has 
one or more of the following features : 

(i) Z is oxygen; 

(ii) R 1 is -CH 2 OR, -CH 2 SR, or -CH 2 Y; 
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thereof; 

(iv) R 3 is C!. 4 alkyl; or 

(v) R 4 and R 5 taken together with the intervening 
nitrogen - form a substituted or unsubstituted ring 
system selected from carbazole, phenothiazine , 
indole, indoline, 5H-dibenzo [b, f ] azepine, 10,11- 
dihydro-SH-dibenzo [b, f ] azepine, p~carboline, 
pyrido [4, 3-b] indole, 2,3, 9- triazaf luorene , 9-thia- 
2 , 10-diazaanthracene, 3,6, 9- triazaf luorene, 
thieno [3 , 2-b] pyrrole, or dihydrophenanthridine . 

33. The compound of claim 32 wherein Z is oxygen; R a 
is -CH 2 OR, -CH 2 SR, or -CH 2 Y; R 2 is C0 2 H or an ester, amide 
or isostere thereof; R 3 is C1-4 alkyl; and R 4 and R 5 taken 
together with the intervening nitrogen form a substituted 
or unsubstituted ring system selected from carbazole, 
phenothiazine, indole, indoline, 5H-dibenzo [b, f ] azepine, 
10, ll-dihydro~5H-dibenzo [b, f ] azepine, (3-carboline, 
pyrido [4 , 3-b] indole, 2,3, 9-triazaf luorene, 9-thia-2 , 10- 
diazaanthracene, 3,6, 9-triazaf luorene, thieno [3 ,2- 

b] pyrrole , or dihydrophenanthridine . 

34, The compound of claim 33 wherein R 1 is -CH 2 Y. , 
35* The compound of claim 34 wherein R 1 is -CH 2 F. 

36. The compound of claim 22 wherein the compound 
is selected from those compounds listed in Table 1. 

37. The compound of claim 22 wherein the compound 
is selected from the following: 
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or 




12 




17 



38. A pharmaceutical composition comprising a 
compound according to any of claims 22-37 and a 
pharmaceutical ly acceptable carrier. 



Fig. 8(f) 
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1 


[3S/'R]-5-Fluoro-4-oxo-3-[(S)-3-methy]-2-(carba2ole-carbamoyloxy- 
but>Tylamino]-pentanoic acid 


2 


[3S/R]-5-Fluoro-4-joxo-3-[(S)-3-methy]-2-(3-chlorocarbazole)-carbamoyloxy- 
butyrylamino]-pentanoic acid 


3 


[3S/RJ-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(3,6-dichlorocarbazole)-carbamoyloxy- 
butyrylaminoj-pentanoic acid 


4 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(carbazole-caxbamoyloxy- 
butyrylamino]-pentanoic acid 


5 


[3S/R]-5-F]uoro-4-oxo-3-[(S)-3-methyl-2-(2,3-dichlorocarba2ole)-carbamoyloxy- 
butyrylaminoj-pentanoic acid 


6 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(2-trifluoromethyl)-carbazole- 
carbamoyloxy-butyrylaminoj-pentanoic acid 


7 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(2-methylcarbazole)-carbamoyloxy- 
butyrylamino]-pentanoic acid 


8 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-2-(carbazole-carbarnoyloxy)-butyrylamino]- 
pentanoic acid 


9 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3,3-dimethyl-2-(carbazole-carbamoyloxy)- 
butyrylaminoj-pentanoic acid 


10 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-2-(2-ch]orocarbazole)-carbamoyloxy- 
but)Tylamino]-pentanoic acid 


11 


[3S/R]-5-Fluoro-4-oxo-34(S)-3-methyl-2-(indole)rcarbamoyloxy-butyrylaminoJ- 
pentanoic acid 


12 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-rnethyl-2-()-carbamoyloxy-butyrylarnino]- 
pentanoic acid 


13 


3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(2-chlorophonothiazine> 
carbamoyloxy-butyrylaminoj-pentanoic acid 


14 


;3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(3-chlorophonothiazine)- 
carbamoyloxy-butyrylamino]-pentanoic acid j 


15 


;3S/R]-5-F]uoro-4-oxo-3-[(S)-3-methyl-2-(3,7-dichlorophonothiazine)- 
carbamoyloxy-butyrylaminoj-pentanoic acid 


16 


;3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(3,4-dichlorophonothiazine)- 
carbamoyloxy-butyrylamino]-pentanoic acid 


17 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(9,10-Dihydrophenanthridine)- 
carbamoyloxy-butyrylamino]-pentanoic acid 



Fig. 8(g) 
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18 


Diben2o[b,f]azepine-5-carboxyIic acid l-(l-carbox\Tnethyl-3-fmoro-2-oxo- 
propy!carbamoyl)-2-methyl-propyI-ester 


19 


10,1 l-Dihydro-dibenzo[b,f]a2epine-5-carboxylic acid l-(l-carbox>Tnethyl-3- 
fluoro-2-oxo-propylcarbamoy])-2-methy]-propy] ester 


20 


[3S/R]-5-F]uoro-4-oxo-3-((S)-2,3-dihydroindole-l-carbamoyloxy-3-methyl- 
butyrylamino)-pentanoic acid 


21 


21) [3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(carba2ole)-carbamoyloxy- 
butyrylamino]-pentanoic acid, diethylamide 


22 


[3S/R]-5-Fluoro-4-oxoO-[(S>3-niethy]-2-(carba2ole)-carbamoy]oxy- 
butyry]amino]-pentanoic acid, ethyl amide 


23 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(carbazole>carbamoyloxy- 
butyiylaminoj-pentanoic acid, pipera2ine amide 


24 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(carbazole)-carbamoyloxy- 
butyiylamino]-pentanoic acid, N, N-dimethylaminoethyl amide 


25 


[3S/R]-5-F]uoro-4-oxo-3-[(S)-3-methy]-2-(carba2ole)-carbamoyloxy- 
butyrylamino]-pentanoamide 


26 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(carba2ole)'Carbamoyloxy- 
butyTylamino]-pentanoic acid, cyclohexy ester 


27 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyl-2-(carbazole)-carbamoyloxy- 
butyrylaminoj-pentanoic acid, ^-propyl ester 


28 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-rnethy]-2-(carba2ole)-carbarnoyloxy- 
butyrylamino]-pentanoic acid, isopropyl ester 


29 


[3S/R]-5-Fluoro-4-oxo-3-[(S)-3-methyI-2-(carbazoIe)-carbamoyloxy- 
butyrylamino]-pentanoic acid, methyl ester 


30 


[3S/R]-5-Fluoro-4-oxo-3-[(S>3-methyl-2-(carba2ole)-carbamoyloxy- 
butyrylamino]-pentanoic acid, cholesterol ester 



Fig. 8(h) 
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1. A compound of formula 



PCT/US03/04457 




I 



wherein : 

Ring A is an optionally substituted piperidine r 



tetrahydroguinoline or tetrahydroisoquinoline ring; 
R 1 is hydrogen, CHN 2 , R, or -CH 2 Y; 

R is an optionally substituted group selected from an 
aliphatic group, an aryl group, an aralkyl group, a 
heterocyclic group, or an heterocyclylalkyl group; 

Y is an electronegative leaving group; 

R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres 
thereof; 

Ar is an optionally substituted aryl group; and 
R 3 is hydrogen, an optionally substituted Ci- 6 alkyl, F 2 , 
CN, aryl "or R 3 is attached to Ar to form an unsaturated 
or partially saturated five or six membered fused ring, 
having 0-2 heteroatoms, 

2. The compound of claim 1 having one or more of 
the following features: 

(a) R 1 is CH 2 F; 

(b) R 2 is C0 2 H or esters, amides or isosteres 



(c) 



(d) 



thereof; 

R 3 is hydrogen or an optionally substituted Ci- 6 . 
alkyl; and 

Ar is an optionally substituted aryl. 
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3. The compound -of claim 2 having the following 
features'; (a) R 1 is CH 2 F; (b) R 2 is CO2H or esters, amides 
or isosteres thereof; (c) R 3 is hydrogen or an optionally 
substituted Cn- 6 alkyl; and (d) Ar is an optionally 
substituted aryl. 

4* The compound of claim 3 where Ring A is a 
piperidine ring. 

5. The compound of claim 3 where Ring A is a 
tetrahydroguinoline ring . 

6. The compound of claim 3 where Ring A is a 
tetrahydroisoquinoline ring. 

7* The compound of claim 1, wherein the compound is 
selected from the compounds listed in Table 1. 



Fig. 9(b) 
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1 


[3S/R, (2S) ]-3-(l -Ben2ylox\^carbonyl-2-piperidinecarboxamido)-5-fluoro-4- 
oxo-pentanoic acid 


2 


[3S/R, (2S) ]-3-(l-(2-Ch]oroben2y]oxycarbonyl)-2-piperidinecarbonoxamido)o- 
fiuoro-4-oxo-pentanoic acid 


3 


[3S/R, (2S) ]-3«(l-Ben2yloxycarbonyl-l,2,3,4^etarahydro-quijnolinyl-2- 
carbonoxamido)-5-fluoro-4-oxo-pentanoic acid 


4 


[3S/R, (2S)]-5-Fluoro-4-oxo-3-(l-(2-trifluoromethyl benzyloxycarbonyl)-2- 
piperidinecarbonoxamido)-pentanoic acid 


5 


[3S/R, (2S) ]-3-l-(3-Chloroben2yloxycarbonyI)'2-piperidinecarboxamido)-5- 
fluoro-4-oxo-pentanoic acid 


6 


[3S/R, (2S) ]-5"Fluoro-4-oxo-3-(l-(3*trifluoroni ethyl benzyIoxycarbonyl)-2- 
piperidinecarboxamido)-pentanoic acid 


7 


[3S/R, (2S) ]-3-(l-(3,4-Dichlorobenzyloxycarbonyl)-2-piperidinecarboxamido> 
5-fluoro-4-oxo-pentanoic acid 


8 


[3S/R, (2S) ]-5'Fluoro-3-(l-(3-methoxybenzyloxycarbonyl>2- 
piperidinecarboxamido)-4-oxo-pentanoic acid 


9 


[3S/R, (2S, a-R) ]-5-Fluoro-3-(l-(a-trifiuoromethyl benzyloxycarbonyl)-2- 
piperidinecarboxaniido)-4-oxo-pentanoic acid 


10 


[3S/R, (2S) ]-5-FJuoro-4-oxo-3-(l-(2-pyridinylmethoxycarbonyl)-2- 
piperidinecarboxamido)-pentanoic acid 


11 


[3S/R, (2S) ]-5-Fluoro-4-oxo-3-(l-(3-thienylinethoxycarbonyl)-2- 
piperidinecarboxamido-pentanoic acid 


12 


[3S/R, (2S) ]-3-(l-(3-Bromobenzyloxycarbonyl)-2-piperidinecarboxamido)-5- 
fluoro-4-oxo-pentanoic acid 


13 


[3S/R, (2S) ]-3-(l-(2,4-Dichlorobenzyloxycarbonyl)-2-piperidinecarboxamido> 
5-fluoro-4-oxo-pentanoic acid 


14 


[3S/R, (2S) ]-3-(l-(3,5-Dichlorobenzyloxycarbonyl)-2-piperidinecarboxamido)- 
5-fluoro-4-oxo-pentanoic acid 


15 


[3S/R, (2S>3-(l-(2,4-Bis(trifluoromethyl)ben2yloxycarbonyl)-2- 
piperidinecarboxamidok)-5-Fluoro-4-oxo-pentanoic acid 


16 


[3S/R, (2S)]^-(l-(4-Chloroben2yloxycarbonyl)-l,23»4-tetrahydro-quinolinyl-2- 
carboxamido)-5-fluoro-4-oxo-pentaiioic acid 


17 


[3S/R, (2S) ]-3-(l-(3,4.Dichlorobenzyloxycarbonyl)-l,2,3,4-tetrahydro- 
quinolinyl-2-carboxamido)-5-fluoro-4'OXO-pentanoic acid 



Fig. 9(c) 
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18 


[3S/R, (2S) ]0-(l-(3-Trifluoromethylbeii2yloxycarbonyl)-1.2 ; 3,4-tetrahydro- 
quinoliny]-2-carboxamido)-5-fluoro-4-oxo-pemanoic acid J 


19 


[3S/R, (2S) ]-5-Fluoro-3-(l-(3-methylsulphonylbenzyloxycarbonyl)-2. 
piperidinecarboxamido)-4-oxo-pemanoixc acid { 


20 


[3S/R, (2S) ]-5-Fluoro-4-oxo-3-(l-(3-phenylbenzyloxycarbonyl)-2- 1 
piperidinecarboxamido)-pentanoic acid j 


21 


[3S/R, (2S) ]-5-Fluoro-3-(l-(23-nitrobeii2yloxycarbonyl)-2- j 
piperidinecarboxamido)-4-oxo-pentanoic acid j 


22 


[3S/R, (2S) ]-5-Fluoro-3-(l-(2,3-dichlorobenzyloxycarbonyl)-2- 
piperidinecarboxamido)-4-oxo-pentanoic acid 1 


23 


[3S/R, (2S) ]-5-Fluoro-3-(l-(2,5-dichlorobenzyloxycarbonyl)-2- 
piperidinecarboxamido)-4-oxo-pentanoic acid j 


24 


[3S/R, (2S) ]-5-Fluoro-4-oxo-3-(l-(2-phenoxybenzyloxycarbonyl)-2- 
piperidinecarboxamido)-pentanoic acid j 


25 


[3S/R, (2S) ]-3-(l-(2-Chlorobeii2yloxycarbonyl)-l,2,3,4-tetrahydro'-quinolinyl-2- 1 
carboxamido)-5-fluoro-4-oxo-pentanoic acid ] 


26 


[3S/R, (2S) ]-3-(l-(3-Chlorobenzyloxycaxbonyl)-l,2,3,4-tetrahydro-quinolinyl-2- 
carboxamido)-5-fluoro-4-oxo-pentanoic acid 


27 


[3S/R, (2S) ]-3-(l-(2-trifluoro methylbenzyloxycarbonyl)-l,2,3,4-tetrahydro- 
quinolinyl-2-carboxamido)-5-fluoro-4-oxo-pentanoic acid j 


28 


[3S/R, (2S) ]0(l-(2-ChIorobenzyloxycarbony^ 

2-carboxamidl)-5-fluoro-4-oxo-pentanoic acid J 


29 


[3S/R, (2S) ]-3-(l-(Benzyloxycarbonyl)-l ; 2,3,4-tetrahydro-isoquinolinyl-2- 1 
carboxamido)-5-fluoro-4-oxo-pentranoic acid J 


30 


[3S/R, (2S) ]-5-Fluoro-3-(l-(3-acetamidobenzyloxycarbonyl))-2- 
piperidinecarboxamido)-4-oxo-pentanoic acid J 


31 


[3S/R, (2S) ]-5-Fluoro-3-(l-(3-methanesulfonamido) benzyloxycarbonyl)-2- J 
piperidinecarboxamido)-4-oxo-pentanoic acid | 


32 


[3S/R, (2S) ]-5-Fluoro-4-oxo-3-(l-(3k-chloro-2-thienylmethoxycarbonyl)-2- 
piperidinecarboxamido)-pentanoic acid | 


33 


2-0 -Carboxymethyl-3-fluoro-2-oxo-propylcarbamoyl)-piperidine-l -carboxylic 1 
acid 2,2,2-trifluoro-l-napbthalen-l-yl-ethy] ester 


34 


[3S/R, (2S,a-R) ]-5-Fluoro-3-(l-(a-trifluoromethyl (3-chloro 

beri2yloxycarbonyl)-2-piperidinecarboxamido)-4-oxo-pentanoic acid j 
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35 


[3S/R, (2S, a-R) ]-5-Fluoro-3-(l-(a-pentafluoroinethyl (benzyloxycarbonyl)-2- 
piperidinecarboxamido)-4-oxo-pentanoic acid 


36 


[3S/R, (2S. a-R) ]o Fluoro-3-(l-(a-trifluoromethyl ben2yloxycarbonyM ? 2 ? 3 ? 4- 
tetrahydro-quinolinyl-2-carboxamido)-4-oxo-penianoic acid 


37 


[3S/R, (2S, a-R) ]-5-Fluoro-3-(l-(a-trifluforomethy!-(3-chloro 

beiizy]oxycarbony]-l,2,3 5 4-tetrahydroquinolinyl-2-carboxamido)-4-oxo-pentanoi 

acid 


38 


2-(l-Carbamoylmethy-3-fluoro-2-o^ 
acid 3,4-dichloro-benzyl ester 


39 


2-(l-Ethylcarbamoylmethyl-3-fluoro-2-oxo-propylcarbamoyl)-piperidme-l- 
carboxylic acid 3,4-dichloro-benzyl ester 


40 


2-( 1 -Diethylcarbainoylinethyl-3-fluoro-2-oxo-propy]carbarnoyl)-piperidine- 1 - 
carboxylic acid 3,4-dichloro-benzyl ester 


41 


2- { 1 -[(2-Dimethylamino-ethylcarbamoyl)-rnethyl]-3-fluoro-2-oxo- 
propylcarbamoyl}-piperidine-l -carboxylic acid 3,4-dichloro-benzyl ester 


42 


2-{3-Fluoro-l-[2-(4-methylk-pipera2in-l-yl)-2-oxo-ethyl]-2-oxo- 
propylcarbanioyl}-piperidine-l -carboxylic acid 3,4-dichloro-benzyl ester 


43 


[3S/R, (2S) ]-3-(l-(3,4-Dichlorobenzyloxyc arbonyl)-2-piperidinecarboxamido)- 
5-fluoro-4-oxo-pentanoate, N-(4-hydroxy-2-isopropyl disulfanyl-1 -methyl- 
butene)-N- methylformamide ester 


44 


[3S/R, (2S) ]-3-(l-(5-Chloro-2-fluorobenzy]oxycarbonyl)-2- 
piperidinecarboxamido)-5-f)uoro-4-oxo-pentanoic acid 



Fig. 9(e) 
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A compound of formula 




I 



or a pharmaceutically acceptable derivative thereof, 
wherein: 

R 1 is hydrogen, CHN 2 , R, or -CH 2 Y; 

R is an aliphatic group, an aryl group, an aralkyl group, 
a heterocyclic group, or a heterocyclylalkyl group; 

Y is an electronegative leaving group; 

R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or iscsteres 
thereof; 

X 2 -Xi is N(R 3 )-C(R 3 ), C(R 3 ) 2 -C(R 3 ) , C(R 3 ) 2 -N, N=C, C(R 3 )=N, 

C(R 3 )=C, C(=0)-N, or C(=0)-C(R 3 ); 
each R 3 is independently selected from hydrogen or C1-6 

aliphatic, 
Ring C is a fused aryl ring; 
n is 0, 1 or 2; and 

each methylene carbon in Ring A is optionally and 

independently substituted by =0, or by one or more 
halogen, C1-4 alkyl, or Ci- A alkoxy. 

2 . The compound of claim 1 having one or more of 
the following features: 

(a) R 1 is -CH 2 Y wherein Y is a halogen, OR, SR, or 
-OC=0(R), wherein R is an aryl group or heterocyclic 



group; 
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(b) R 2 is C0 2 H or esters, amides or iscsteres 
thereof; 

(c) X 2 -Xi is N=C, C(R 3 )=C, or C(=0)-N; 

(d) . Ring C is a fused five or six-membered aromatic 
ring having zero to two hetercatoms; and 

(e) n is 0 or 1. 

3. The compound of claim 2 wherein: 

(a) R 1 is -CH 2 Y wherein Y is a halogen, OR, SR, or 
-jOC=0(R), wherein R is an aryl group or heterocyclic 
group; 

(t>) R 2 is C0 2 H or esters, amides or isosteres 
thereof; 

(c) X2-X1 is N-C, C(R 3 )=C, or C(-0)-N; 

(d) Ring C is a fused five or six-membered aromatic 
ring having zero to two hetercatoms; and 

(e) n is 0 or 1. 

4. The compound of claim 3 wherein R 1 is -CH 2 Y 
wherein Y is F; R 2 is C0 2 H or an ester or amide thereof; 
X 2 -Xi is N=C, CH=C, or C(»0)-N; Ring C is benzene ring; 
and n is 0 or 1. 

5. The compound of claim 1, said compound selected 
from the compounds listed in Table 2. 
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V 



Fig. 10(d) 
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Example 


R l 


R 2 


Ring C 


n 




Xs 


1 


CH 2 F 


C0 2 H 


benzo 


0 


c 


N 


2 


CH 2 F 


C0 2 H 


benzo 


1 


c 


N 


3 


CH 2 F 


C0 2 H 


benzo 


0 


c 


C-H 


4 


CH 2 F 


C0 2 H 


benzo 


1 


c 


C-H 


5 


CK 2 F 


C0 2 H 


benzo 


1 


N 


c=o 


6 


CH 2 F 


C0 2 H 


pyrazino 


1' 


N 


c=o 



Table 2 compounds of Fig. 10(b) 
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a compound 

of formula I: 

Z R 3 H O 
la 

or a pharmaceutically-acceptable derivative thereof, 
wherein : 

=^-=- next to R 3 represents a single or double bond; 

Z is oxygen or sulfur; 

R 1 is hydrogen, -CHN 2/ -R, -CH 2 OR, -CH 2 SR, or -CH 2 Y; 

R is a Ci-12 aliphatic, aryl, aralkyl, heterocyclyl , or 

heterocyclylalkyl ; 
Y is an electronegative leaving group; 

R 2 is C0 2 H, CH 2 C0 2 H / or esters, amides or isosteres thereof ; 
R 3 is a group capable of fitting into the S2 sub-site of a 
caspase ; 

R 4 is hydrogen or a Ci. € aliphatic group that is optionally 
interrupted by -0- , -S-, - S0 2 - , -CO-, -NH-, or -NCC^ 
alkyl)-, or R 3 and R 4 taken together with their 
intervening atoms optionally form a 3-7 membered ring 

Fig. 11(a) 
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having 0-2 heteroatoms selected from nitrogen, oxygen *or 
sulfur; 

Ring A is a nitrogen-containing mono-, bi- or tricyclic 

ring system having 0-5 additional ring heteroatoms 

selected from nitrogen, oxygen or sulfur; 
Ring B is a nitrogen-containing 5-7 membered ring having 0 - 

2 additional ring heteroatoms selected from nitrogen, 

oxygen or sulfur; 
R 5 is R € , (CH 2 ) n R 6 , COR 6 , C0 2 R 6 , S0 2 R 6 , CON(R 6 ) 2/ or S0 2 N(R 6 ) 2 ; 
n is one to three; and 

each R € is independently selected from hydrogen, an 

optionally substituted C a - 4 aliphatic group, an optionally 
substituted C 6 -io aryl group, or a mono- or bicyclic 
heteroaryl group having 5-10 ring atoms. 

2. The compound of claim 1 where next to R 3 

represents a single bond and Z is oxygen. 

3 . The compound of claim 2 wherein the compound is a 
compound of formula la. 

4 . The compound of claim 3 wherein the compound has one 
or more of the following features: 

(i) R 1 is hydrogen, -R, -CH 2 OR, -CH 2 SR, or -CH 2 Y; 

(ii) R 2 is C0 2 H or an ester, amide or isostere thereof; 

(iii) R 3 is a group having a molecular weight up to 14C 
Dal tons ; 

(iv) R 4 is hydrogen or Ci. 6 alkyl; and 

(v) Ring A is a> monocyclic, bicyclic or tricyclic ring 
system wherein each ring of the system has 5-7 ring atoms. 

Fig. 11(b) 
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5 . The compound of claim 4 wherein the compound has the 
following features : 

(i) R 1 is hydrogen, -R f -CH 2 OR, -CH 2 SR, or -CH 2 Y; 

(ii) R 2 is C0 2 H or an ester, amide or isosteres 
thereof ; 

(iii) R 3 is a group having a molecular weight up to 14 0 
Dal tons; 

(iv) R 4 is hydrogen or Ci- 6 alkyl; and 

(v) Ring A is a monocyclic, bicyclic or tricyclic 
heterocyclic or heteroaryl ring system wherein each ring of 
the system has 5-7 ring atoms. 

6. The compound of claim 5 wherein R 1 is -CH 2 Y, 

7. The compound of claim 6 wherein R 1 is -CH 2 F. 

8. The compound of claim 7 wherein R 3 is a Ci-* alkyl 



9. The compound of claim 8 wherein Ring A is a 
tricyclic heterocyclic or heteroaryl ring system wherein 
each ring of the system has 5-7 ring atoms. 

10. The compound of claim 9 wherein the middle ring of 
the tricyclic ring system is a five- or six-membered ring. 

11. The compound of claim 4 wherein Ring A is selected 
from indole, isoindole, indoline, indazole, purine, 
dihydropyridine, benzimidazole , imidazole , imidazoline , 



group . 
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pyrrole, pyrrolidine, pyrrol ine, pyrszole, pyrazoline, 
pyrazolidine, triazole, piperidine, morpholine, 
thiomorpholine , piperazine , carbazole , iminost ilbene , 
phenothiazine , phenoxazine , dihydrophenazine , 
dihydrocinnol ine , dihydroquinoxal ine , t etrahydroquinol ine , 
tetrahydroisoquinoline, dihydronaphthyridine , 
tetrahydronaphthyridine , dihydroacridine , p-carboline , 
pyrido [4 , 3 -b] indole , 2,3, 9- triazaf luorene , 9- thia-2 ,10- 
diazaanthracene, 3,6, 9- triazaf luorene, thieno [3,2- 
b] pyrrole, or dihydrophenanthridine. 

12. The compound of claim 5 wherein Ring A is selected 
from indole, isoindole, indoline, indazole, purine, 
dihydropyridine , benzimidazole , imidazole , imidazoline , 
pyrrole, pyrrolidine, pyrrol ine, pyrazole, pyrazoline, 
pyrazolidine, triazole, piperidine, morpholine, 
thiomorpholine, piperazine , carbazole , iminost ilbene , 
phenothiazine , phenoxazine , dihydrophenazine , 
dihydrocinnol ine , dihydroquinoxaline , tetrahydroquinoline , 
tetrahydroisoquinol ine , dihydronaphthyridine , 
tetrahydronaphthyridine , dihydroacridine , (3- carboline , 
pyrido [4 , 3 -b] indole, 2,3, 9 -triazaf luorene, 9 -thia-2 , 10- 
diazaanthracene , 3,6, 9- triazaf luorene , thieno [3,2- 

b] pyrrole, or dihydrophenanthridine . 

13. The compound of claim 12 wherein Ring A is selected 
from carbazole, phenothiazine, P-carboline, pyrido [4,3- 

b] indole, 2,3, 9 -triazaf luorene , 9 -thia-2 ,10- 
diazaanthracene , 3, 6, 9- triazaf luorene , phenoxazine, 

Fig. 11(d) 
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dibenzoazepine , dihydro- dibenzoazepine , dihydrophenazine , 
dihydroacridine, or dihydrophenanthridine. 



14. ' The confound of claim 1 wherein the compound is 
selected from the compounds listed in Table 1. 

15. The compound of claim 2 wherein the compound is a 



16. The compound of claim 15 wherein the compound has 
one or more of the following features: 

(i) R 1 is -CH 2 OR, -CH 2 SR, or -CH 2 Y; 

(ii) R 2 is C0 2 H or an ester, amide or isostere thereof ; 

(iii) R 3 is a group having a molecular weight up to 
about 14 0 Dal tons ; 

(iv) Ring B is a nitrogen-containing five to seven 
membered ring having 0-1 additional ring heteroatoms 
selected from nitrogen, oxygen or sulfur; and 

(v) R 5 is an optionally substituted C 1 ^ 6 aliphatic 
group, an optionally substituted phenyl or an optionally 
substituted benzyl group. 

17. The confound of claim 16 wherein the compound has 
the following features: 

(i) R 1 is -CH 2 OR, -CH 2 SR, or -CH 2 Y; 

(ii) R 2 is C0 2 H or an ester, amide or isostere thereof ; 

(iii) R 3 is a group having a molecular weight up to 
about 140 Daltons; 



compound of formula lb. 
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(iv) Ring E is a nitrogen- containing five to seven 
member ed ring having 0-1 additional ring heteroatoms 
selected- from nitrogen, oxygen or sulfur; and 

(v) R 5 is an optionally substituted C^g aliphatic group, 
an optionally substituted phenyl or an optionally 
substituted benzyl group. 

18. The compound of claim 17 wherein R 1 is -CH 2 Y . 

19. The compound of claim 18 wherein R 1 is -CH 2 F. 

20. The compound of claim 19 wherein R 3 is a Ci- 4 alkyl 
group . 

21. The compound of claim 2 wherein the compound is 
selected from the compounds listed 




Fig. 11(f) 
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26. A compound of formula la: 




la 



or a pharmaceutically-acceptable derivative thereof, 
wherein: 

z^jz next to R 3 represents a single or double bond; 

Z is oxygen or sulfur; 
R 1 is CH 2 Y; 

Y is an electronegative leaving group; 

R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres thereof; 
R 3 is a group capable of fitting into the S2 sub-site of a 
caspase ; 

R 4 is hydrogen or a Cx-s aliphatic group that is optionally 
interrupted by -0-, -S-, - S0 2 - , -CO-, -NH-, or -NfC^ 
alkyl)-, or R 3 and R 4 taken together with their 
intervening atoms optionally form a 3-7 membered ring 

Fig. 11(g) 
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having' 0-2 heteroatoms selected from nitrogen, oxygen or 
sulfur; 

Ring A is a nitrogen-containing mono-, bi- or tricyclic 
ring system having 0-5 additional ring heteroatoms 
selected from nitrogen, oxygen or sulfur; 

27. The compound of claim 26 wherein Z is oxygen and 
between R 3 and R 4 represents a single bond. 

28. The compound of claim 27 wherein R 3 is a Ci_ 4 alkyl 
group . 

29. The compound of claim 28 wherein Ring A is 
selected from indole, isoindole, indoline, indazole, 
purine , dihydropyridine , benzimidazole , imidazole , 
imidazoline, pyrrole, pyrrolidine, pyrroline, pyrazole, 
pyrazoline, pyrazolidine , triazole, piperidine, morpholine, 
thiomorpholine , piperazine , carbazole , iminost ilbene , 
phenothiazine , phenoxazine , dihydrophenazine , 
dihydrocinnol ine , dihydroquinoxal ine , tet rahydroquinol ine , 
tetrahydroisoquinoline , dihydronaphthyridine , 
tetrahydronaphthyridine , dihydroacridine , p-carboline , 
pyrido [4,3-b] indole, 2,3, 9 - triazaf luorene , 9-thia-2 , 10- 
diazaanthracene , 3,6, 9- triazaf luorene , t hi eno [3,2- 

b] pyrrole , or dihydrophenanthridine . 

30. The compound of claim 29 wherein Ring A is 
selected from carbazole, phenothiazine, p-carboline, 
pyrido [4,3-b] indole, 2,3, 9 -triazaf luorene , 9-thia-2 , 10- 
diazaanthracene, 3,6, 9- triazaf luorene , ohenoxazine , 

Fig. 11(h) 



WO 03/068242 



PCT/US03/04457 



1 30/206 



dibenzoazepine, dihydro-dibenzoazepine , dihydrophenazine , 
dihydroacridine , or dihydrophenanthridine . 

31.. The compound of claim 30 wherein Ring A is 
selected from carbazole, phenothiazine or 
dihydrophenanthridine . 




WO 03/068242 



PCT/US03/04457 



131/206 




wherein Z is oxygen or sulfur; R 1 is hydrogen, -CHN 2 , R, 
CH 2 OR, CB 2 SR, or -CH 2 Y; between R 3 and R 4 represents a 

single or double bond; Y is an electronegative leaving 
group; R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres 
thereof; R 3 is a group capable of fitting into the S2 
subsite of a caspase enzyme; R 4 is a hydrogen or C 1 - 6 alkyl 
or R 3 and R 4 taken together form a ring; Ring A and Ring B 
are each heterocyclic rings, and R and R 5 are as described 



Fig. ll(j) 
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Examples of monocyclic rings for Ring 

include triazcle, piperidine, morpholine, thiomorphol ine , 
imidazol-e , pyrrolidine, pyrazole , and piperazine. Example 
of preferred bicyclic rings for Ring A include indole, 
iscindole, indoline, indazole, benzimidazole , thieno[3,2- 
b] pyrrole, dihydroguinoxaline , dihydrocinnol ine , 
dihydronaphthyridine, tetrahydronaphthyridine , 
tetrahydroguinoline, and tetrahydroisoquinoline, most 
preferably indole or indoline. Examples of 
tricyclic rings for Ring A include carbazole, 
phenothiazine, p-carboline, pyrido [4 , 3-b] indole, 2,3,9- 
triazaf luorene, S-thia-2 , 1 0 -di a za anthracene , 3,6,9- 
triazaf luorene , phenoxazine , dibenzoazepine , dihydro-. 
dibenzoazepine , dihydrophenazine , dihydroacridine , or 
dihydrophenanthridine , carbazole , 



Fig. ll(k) 
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Fig. 11(1) 
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No. 


Structure 
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Fig. ll(m) 
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No. 


Structure 
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Fig. ll(n) 
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No . 


Structure 


Ia-19 


ry o r co * H 

O 5 A H 5 
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Ia-21 


O H o 
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Fig. ll(o) 
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Structure 
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Ia-27 
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Ia-29 


— ' o ! Ho 
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Ia-31 
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J.NU • 


St iruccuxe 


Ia-32 


o r C0 2 H 

° A H ° 


Ia-33 


O ^ H o 


Ia-34 


_J*r ° r c ° 2H 

N-^ I ^ H g 


Ia-35 


O H o 


Ia-36 


s-^p 3 o r c °2 H 

O ! H o 


Ia-37 


ll^J O H O 


Ia-38 


HN^ O r C °^ H 



Fig. ll(q) 
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No. 


Structure 


Ia-39 


H 3 C N Jpl Q .C0 2 H 
O H 0 


Ia-40 


^N^P O r C °^ H 


Ia-41 


O^XJ Q X0 2 H 


Ia-42 


O J. H o 


Ia-43 




Ia-44 
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ii 

where X is a bond, -S-, -O-, -CH 2 -, or -NH-, and R 1 , R 2 , R 3 
and R 4 are as described above. Where X is -CH 2 -, each of 
the methylene hydrogens may be optionally and independently 
replaced by -OR, -OH, -SR, protected OH (such as acyloxy) , 
-CN, -NH 2 , -NHR, -N(R) 2/ -NHCOR, -NHCONHR, -NHC0N(R) 2 , - " 
NRCOR, -NHC0 2 R, -C0 2 R, ~C0 2 H, -COR, - CONHR , -CON(R) 2 , - 
S(0) 2 R/ -SONH 2/ -S(0)R, -S0 2 NHR, -NHS(0) 2 R, =0, =S, =NNHR, 
=NNR 2 / =N-OR, =NNHC0R, =NNHC0 2 R, =NNHS0 2 R, or =NR where R , is 
a C1.4 aliphatic group. Where X is -NH-, the NH hydrogen ( may 
be replaced by alkyl , CO(alkyl), C0 2 (alkyl), or S0 2 (alkyli) . 

Another embodiment of this invention relates to 
compounds of formula lb that have one or more, and 
preferably all, of the following features : 

(i) R 1 is hydrogen, -R, -CH 2 0R, -CH 2 SR, or -CH 2 Y. 
More preferably, R 1 is -CH 2 OR, -CH 2 SR, or -CH 2 Y. An even' 
more preferred R 1 is -CH 2 Y. Most preferably, R 1 is -CH 2 F. 

(ii) R 2 is C0 2 H or an ester, amide or isostere 
thereof ^jg. 1 1 ( S ) 
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1. A compound of formula I: 




i 



wherein : 

R 1 is C0 2 H, CH 2 C0 2 H, or esters, amides or iscsteres thereof; 
R 2 is hydrogen or an optionally substituted C 2 -C 6 aliphatic 
group; 

R 3 is hydrogen or an optionally substituted Ci-C fi aliphatic 
group ; and 

R 4 and R 5 are each independently selected from hydrogen, an 
optionally substituted Ci-C 6 aliphatic group, or R 4 and R 5 
taken together with the ring to which they are attached 
form an optionally substituted bicyclic ring, said 
bicyclic ring selected from the following: 




H ; H ; H ; or H 

(a) (b) (c) (d) . 



2. The compound of claim 1 where R 2 is an optionally 
substituted Ci-g straight or branched alkyl group. 

3. The compound of claim 1 having one or more 
features selected from the group consisting of: 

Fig. 12(a) 
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a) R 1 is CQ 2 H or escers , amides or isosieres thereof; 

b) R 2 is a Ci-Cs straight chain or branched alkyl group; 

c ) R 3 is hydrogen ; and 

d) R 4 and R 5 are each hydrogen, or R 4 and R 5 together with 
the ring to which they are attached form a benzimidazole 
ring . 

4. The compound of claim 3 having the following 
features : 

a) R 1 is C0 2 H or esters, amides or isosteres thereof; 

b) R 2 is a Ci-Cfi straight chain or branched alky group; 

c) R 3 is hydrogen; and 

d) R 4 and R 5 are each hydrogen, or R 4 and R s together with 
the ring to which they are attached form a benzimidazole 
ring. 

5. A compound selected from the group consisting of: 
[3S/R, (2S) ] -5-Fluoro-3 - {2- [ (1H- imidazole -2 -carbonyl) - 

amino] -propionylamino } -4 -oxo-pentanoic acid; 

[3S/R, (2S) ] -5-Fluoro-3- {2- [ (1H- imidazole- 2 -carbonyl) - 
amino] -propionylamino} -4 -oxo-pent anoic acid tert -butyl 
ester; 

[3S/R, (2S)]-3-{2-[ (lH-Benzoimidazole- 2 -carbonyl) - 
amino] -propionylamino} - 5 - fluoro- 4 -oxo-pent anoic acid ; 

[3S/R, (2S) ] -5 -Fluoro- 3- {2- [ (1H- imidazole -2 -carbonyl) - 
amino] -butyryl amino} -4 -oxo-pentanoic acid; 

[3S/R, (2S) ] -5-Fluoro-3-{2- [ ( 1H- imidazole - 2 - carbonyl ) - 
amino] - 3 -methylbutyryl amino } - 4 -oxo-pent anoic acid; 

[3S/R, (2S)]-3-{2-[ (lH-Benzoimidazole- 2 -carbonyl) - 
amino] -3 -methylbutyryl amino } -5-f luoro-4 -oxo-pentanoic acid 

Fig. 12(b) 



WO 03/068242 



PCT/US03/04457 



143/206 



1 

1 


[3 S.H. (2S)]-5-Fluoro-3- {2-[ li/-imicazole-2-carbonyJ)-amincj-propionyl2inino ! - 
4-oxo-penianoic acid ? rrifluoroaceiate salt 


2 


[3S/R, (2S)}-3-nuoro-2-{2-[li/.Benzoimida2ole-2-carbony])-amino}- 
propionylamino}-5-ftuoro-4-oxo-pcmanoic acid, trifluoroaceiate salt 




[3S/R, (2S)]-5-Fluoro-3-{2-[li?-imidazole^ 
oxo-pemanoic acid, trifluoroacetate salt 


4 


[3 S/R, (2S)]-5-Fluoro-3- {2-[ li/-imida2olc-2-carbonyl)-amino]-3- 
methylbutyr\'lamino}-4-oxo-pentanoic acid 


5 


[3S/R, (2S)]-3-Fluoro-3-{2-[l^Ben2oimidazole-2.carbon\1)-amino]-3- 
methyIbur>Ty3amino}-5-fluoro-4-oxo-pentanoic acid 



Fig. 12(c) 
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1. A compound of formula II: 

II 




55 



or a pharmaceutically acceptable salt thereof, wherein, 
Rj is an N-tcnnioal protecting group selected from the 
group consisting of l-bmoxycarbonyl (Boc), acetyl 
(Ac) and benzyloxycarbonyl (Cbz); 

R 3 is alky! or hydrogen; and 

AA is a residue of an amino acid selected from the 
group consisting of valine (Val), isoleucine (lie) and 
leucine (Leu). 
2. The compound of claim 1, wherein R 3 is methyl or 
hydrogen. 

* 3. The compound of claim 2, which is Cbz-Val-Asp-CH 2 F 
or a pharmaceutically acceptable sail thereof. 

4. The compound of claim 2, which is Cb2-Leu-Asp- 
CH^F or a pharmaceutically acceptable salt thereof 

5* The compound of claim 2, which is Cbz- Ik- Asp- CH 2 F 
or a pharmaceutically acceptable sail thereof. 

6. The compound of claim 2, which is Ac- Val -Asp- CH : F 
or a pharmaceutically acceptable salt thereof. 

7. The compound of claim 2, which is Ac-Leu -Asp- CH 2 F 
or a pharmaceutically acceptable salt thereof. 

8. The compound of claim 2, which is Ac-He -Asp- CH 2 F 
or a pharmaceutically acceptable sail thereof. 



9. The compound of claim 2, which is Boc-Val-Asp-CH 2 F 
or a pharmaceutically acceptable salt thereof 

10. The compound of claim 2, which is Boc-Lcu-Asp- 
CH 2 F or a pharmaceutically acceptable salt thereof 

11. The compound of claim 2, which is Boc-Ile-Asp- 
CH 2 F or a pharmaceutically acceptable sail thereof 

12. The compound of claim 2, which is Cbz- Val- Asp 
(OMe)-CH 2 F. 

13. The compound of claim 2, which is Cbz-Leu-Asp 
(OMe)-CH 2 F. 

14. The compound of claim 2. which is Cbz-Ile-Asp 
(OMe)-CH 2 F. 

15. A pharmaceutical composition comprising the com- 
pound of any one of claims 1-14, and a pharmaceuiicaliy 
acceptable* carrier. 



Fig. 13(a) 
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1 

1 


t-Butyl 5-fluoro-4-hydroxy-3-nitropentanoate 


2 


t-Butyl 3-amino-5-fluoro-4-hydroxy-pentanoate 




t-Butyl 3-(Cbz-Val-amido)-5-fluoro-4-hydroxy-pentanoate 


A 
*t 


7-Val- A sD-fmk t-butvl ester , 




V dl'Aap* ii 1JJV 


O 


*7 T £»n _ A crv-frnV 

. — i_/ CU ,r\ iiLf ill li\ 


/ i 


7" T1 p- A ^n-fimk" 


O 
o 


T A 1 cj _ A crwFmV 




A \7ral A c*ti_ Tr*n V" 
J\0~ V dl-«rVbp-JJllK. 


1U 


~ivi c v a.1 S\ op -Hi us. 


1 1 


*y n A 1q A c*t"v fr T"i I/" 

^1 - Jj - A i 2" Sp - IJTLK 


12 


/ -lj jy~^\ bp iiiiis. 


13 


JT U C - bp - IITIK. 


14 


Z,- vJ J u - j\ sp - nuK 


i 3 


Z-Pro- Asp- fink 


16 


Z-His-Asp-fmk 


17 


Z-Tyr-Asp-fmk 


18 


Z-Val-Asp-fmk Methyl Ester 


19 


Z-Leu-Asp-fmk Methyl Ester 


20 


Z-Ile- Asp- fink Methyl Ester 



fmk: fluoromethylketone Glu: Glutamic acid 

Z: benzyloxycarbonyl Pro: Proline 

Val: Valine His: Histidine 

Asp: Aspartic acid Tyr: Tyrosine 

Leu: Leucine 

He: Isoleucine 

Ala: Alanine 

Gly: Glycine 

Phe: Phenylalanine 

Fig. 13(b) 
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compounds having the general Formula I: 



Formula II: 



CChRj 



COnR\ 




or pharmaceutical^ acceptable salts or prodrugs thereof, 
wherein: 

R is an N-terminal protecting group including 
i-butyloxycarbonyl. acetyl, and bcnzyloxycarbonyl; AA is a 
residue of any natural or non-natural a-amino acid, or 
P-amino acid, or a derivative of an a-amino acid or P«.amino 
acid, e.g. Gly, Thr, Glu, Lys. Arg, Scr, Asn, Gin, Val, Ala, 
Leu* lie Met, and p-amino acids such as P-Ala, and which 
is not His, Tvr, Pro or Phc; R 2 is H or CH 2 R„ R« is an 
electronegative leaving group such as F, CI, TsO, MeO-, 
ArO, ArCOO, ArN-, and ArS«; and R 3 is alkyl or H. 

With respect to R 3 , preferred alkyl groups are C we alkyl 
groups, e.g. methyl, ethyl, propyl, isopropyl, isobutyl.pentyl 
and bexyl groups. 



15 



25 



30 




CH : F 



or pharraaccuiically acceptable salts or prodrugs thereof 
wherein AA, R a and R 3 arc as defined previously with 
respect to Formula I. 

Preferred R, is i-butyloxycarbonyl, acetyl and bcnzyloxy- 
carbonyl. Preferred R 3 is H, Me, El or t-Bu. Preferred AA is 
Val, Ala, Leu, He, Mel, and p-amino acids such as p-Ala. 

Exemplary preferred inhibitors of apoptosis having For- 
mula 1 include, without limitation: 



Boc-Ala-Asp-CH 2 F, 

Boc-Val-Asp-CH 2 F, 

Boc-Lcu-Asp-CH 2 F, 

Ac-Val-Asp-CH 2 F, 

Ac-Ilc-Asp-CH 2 F, 

Ac-Mct-Asp-CH 2 F, 

Cbz-Val-Asp-CH 2 F, 

Cbz-P-Ala-Asp-CH 2 F 

Cbz-Lcu-Asp-CH : F, 

Cbz-Ile-Asp-CH 2 F, 

Boc-Ala-Asp(OMe)-CH : F, 

Boc-Val-Asp(OMe)-CH 2 F, 

Boc-Leu-Asp(OMe)-CH 2 F, 

Ac-Val-Asp(OMc)-CH 2 F, 

Ac-Ilc-Asp(OMc)-CH 2 F, 

Ac-Met-Asp(OMe)-CH 2 F, 

Cbz-Val-Asp(OMc)-CH 2 F f 

Cbz-P-Ala-Asp(OMc)-CH 2 F 

Cbz-Leu-Asp(OMe)-CH 2 F, and 

Cbz-lle-Asp(OMc)-CH 2 F. 



Fig. 13(c) 
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1. A compound of the following formula: 

R 1 ° O 



wberein: 
n is 1 or 2: 

R 1 is alkyl, cycloalkyl, (cycloalkyl)atkyl, phenyl, 2J 
subsli tu ledpbe □ yl, phenyl alky 1, 

subsiirutedpbenylalkyl, heteroaryi, (bcicroaxyl) alkyl 
of (CH 2 ) w C0 2 R 4 , wherein tn-1-4, and R J is as 
defined below; 

R z is a hydrogen atom, chloro, alkyl, cycloalkyl, 
(cvcloalkyl)alkyl, phenyl, substiiuiedpbcny], 20 
phenvlalkyl, substituiedphcnylalkyl, beteroaryl, 
(heteroaryl)alkyl or (C 2 )^C0 2 R 3 , wherein p«(M, 
and R 5 is as defined below; 

R 3 is a hvdrogen atom, alkyl, cycloalkyl, (cycloalkyl) 
alkvl, phenvlalkyl, or substituiedphcnylalkyl; 25 

R 4 is a hydrogen aiom, alkyl, cycloalkyl, (cycloalkyl) 
alkyl, phenvlalkyl, or substitutedpbenylalkyl; 

R 3 is a hydrogen aiom, alkyl, cycloalkyl, (cycloalkyl) 
alkvl, phenvlalkyl, or subsiimtedphcnylalkyl; 

A is a natural or unnarural amino acid; 

B is a hvdrogen atom, a deuterium atom, alkyl, 
cycloa'lkyl, (cy cloalkyl)alk yl, phenyl, 
substitu ledpbe nyl, phcnylalkyl, 
substirutedphenyialkyi, heteroaryi, (hetcroaryl)alkyl, 
balomethyl, CH r ZR 6 , CH-OCO(aryl), or CH-OCO 
(heteroaryi), or CH 2 OPO(R 7 )R 8 , where Z is an 
oxygen, OC(==0) or a sulfur atom; 

R 6 is phenyl, substituted phenyl, phenvlalkyl, 
(substituted pbenyl)alkyl, heteroaryi or (heteroaryi) 
alkyl; 

R 7 and R 8 are independently selected from a group 
consisting of alkyl, cycloalkyl, phenyl, substituted 
phenyl, phenvlalkyl, (substituted phenyl)alkyl and 
(cvcloikyl)aUcvl; and 

X and Y are independently selected from the group 
consisting of a hydrogen atom, halo, trihalomethyl, 
amino, protected amino, an amino salt, mono- 



substituted amino, di-substiruted amino, carboxy, 
protected carboxy, a carboxylatc salt, hydroxy, pro- 
tected hydroxy, a salt of a hydroxy group, lower 
alkoxy, lower alkylthio. alkyl. substituted alkyl, 
cycloalkyl, substituted cycloalkyl, (cycloalkyl)alkyl, 
substituted (cycloalkyl)alkyl, phenyl, substituted 
phenyl, pbenyialkyl, and (substituted phcnyl)alkyl; 
or a pharmaceuiically acceptable salt or stereoisomer 
thereof. 

2. The compound of claim 1 Wherein B is CH : ZR 6 . 

3. The compound of claim 2 wherein B is CH-OC(— O) 
R 6 - 

4. The compound of claim 3 wherein R° is substituted 
phenyl. 

5. The compound of claim 3 where R 6 is heteroaryi. 

6. The compound of claim 2 wherein B is CH-OR 0 . 

7. The compound of claim 6 wherein R* is substituted 
phenyl. 

8. The compound of claim 7 wherein R e is tctra(halo) 
phenyl. 

9. The compound of claim 8 wherein R 6 is optionally 
substituted napbthyl. 

10. The compound of claim 9 wherein R* is naphthyl 
substituted with one or more heteroaryi groups. 



Fig. 14(a) 



WO 03/068242 



PCT/US03/04457 



148/206 



1 


(3S)-3-[(l-Methylindole-2-Carbonyl)Alaninyl] Amino-4-Oxobutanoic Acid, i- 
Butyl Ester Semicarbazone 


2 


(3S)-3-[(l-Methylindole-2-Carbonyl)Alaninyl] Amino-4-Oxobutanoic Acid, 
Semicarbazone 


•2 
J 


(3S)-3-[(l-Methylindole-2-Carbonyl)Alaninyl] Amino-4-Oxobutanoic Acid 


4 


(3S)-3-(l-Methylindole-2-Carbonyl)Prolinyl]Amino-4-Oxo-Butanoic Acid, t- 
"Rntvl T^^ter Sernicaxhaynne 

P U L V J Xtf^LWi U Willi UAJ L/CLXyUil v 


5 


(3S)-3-[(l-Methylindole-2-Carbonyl)Prolinyl] Amino-4-Oxo-Butanoic Acid, 

^ 6ITJ.JL.cU UdZUilw 


0 


r^^^-Vrri-Methvlindole-^-CarbonvDProlinvll Amino-4-Oxo-Butanoic Acid 


7 


(3S)-3-[l(l-Methylindole-2-Carbonyl)Valinyl] Amino-4-Oxo-Butanoic acid, t- 


8 


(3S)-3-[l(l-Methylindole-2-Carbonyl)Valinyl] Amino-4-Oxo-Butanoic Acid 


y 


ncv^n -\4pthv1indnlp-7-ParbonvlWalinvll Ajnino-4-Oxo-Butanoic Acid 


10 


(3S)-3-[(l-Methylindole-2-Carbonyl)Leucinyl] Amino-4-Oxo-Butanoic Acid, t- 

T*> , i *-\ rl T^ti t p»t C m iro rh ^ 7 Pi Ti P 


li 


(3S)-3-[l-Methylindo]e-2-Carbonyl)Leucinyl] Amino-4-Oxo-Butanoic Acid 


12 


(3S)-3-[(l-Methylindole-2- Carbonyl)Leucinyl] Amino-4-Oxo-Butanoic Acid 


13 


(3S)-3-[(l-Methylindole-2-Carbonyl)Phenylalaninyl] Amino-4-Oxabutanoic 
nr-irl t-Riitvl Fster Semicarbazone 


14 


f3S)-3-[(l-Methylindole-2-Carbonyl)Phenylalaninyl] amino-4-Oxobutanoic 
Acid Semicarbazone 


15 


(3S)-3-[(l-Methylindole-2-Carbonyl)(Phenylalaninyl] Amino-4-Oxobutanoic 
Acid 


16 


(l-Methylindole-2-Carbonyl)Glycine, Methyl Ester 


17 


(l-Methylindole-2-Carbonyl)Glycine 



Fig. 14(b) 
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18 


(3S)-3-[(l-Methylindole-2-Carbonyl)GIycine] Amino-4-Oxo-Butanoic Acid, t- 
Butyl Ester Semicarbazone 


19 


(3S)-3-[(l-Methylindole-2-Carbonyl)Glycinyl3 Amino-4-Oxo-Butanoic Acid, 
Semicarbazone 


20 


(3S)-3-[(l-MethyIindole-2-Carbonyl)Glycinyl]-Airiino-4-Oxo-Butanoic Acid 


21 


(3S)-3-[(l-Benzylindole-2-Carbonyl)Alaninyl] Amino-4-Oxo-Butanoic Acid, t- 
Butyl Ester Semicarbazone 


22 


(3S)-3-[(l-Benzylindole-2-Carbonyl)Alaninyl] Amino-4-Oxo-Butanoic Acid, 
Semicarbazone 


23 


(3S)-3-[(l -Benzylindo]e-2-Carbonyl)Alaninyl] Amino-4-Oxo-Butanoic Acid 


24 


(3S)-3-(l-(4'-Butenyl)Indole-2-Carbonyl)Valinyl] Amino-4-Oxobutanoic Acid, 
t-Butyl Ester Semicarbazone 


25 


(3S)-3-[(l-4'-Butenyl)lndole-2-Carbonyl)Valinyl] Amino-4-Oxobutanoic Acid, 
Semicarbazone 


26 


(3S)-3-[(l -(4'-Butenyl)indole-2-Carbonyl)Valinyl] Amino-4-Oxobutanoic Acid 


27 


(3S)-3-[(l~(2 -(1 -t-Butoxy-[l -Oxo)htnyJ)maoie-2-uarDonyi;/\ianmyij ™mo- 
4-Oxobutanoic Acid, t -Butyl Ester Semicarbazone 


28 


(3S)-3-[(l-(Carbox\TOethyl)-indole-2-CarDonyl)Alanmylj Axmno-4- 
Oxabutanoic Acid, Semicarbazone 


29 


(3S)-3-[(l-(Carbox\TOetnyl)lnaoJe-2-L,arDonyijAianinyij Ainino-H- 
Oxobutanoic Acid 


30 


(3S)-3-[(l -\5 -( 1 -t-JDUtoxy-l -uxojrropiyjinaoic-z-LxarDonyi^/\idniiiyij /^nnnu 
4- Oxobutanoic Acid, t-Butyl Ester Semicarbazone 


31 


(3S)-3-[ 1 ^'-CarboxyethyOIndole^-CarbonyOAlaninyl] Amino-4-Oxobutanoic 
Acid, Semicarbazone 


33 


(SS^S-Cl^'-Carboxyethy^Indole^-CarbonyOAlaninyl] Amino-4-Oxobutanoic 
Acid 


34 


2,6-Dichlorobenzyloxyethanol 



Fig. 14(c) 
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35 


5-(2'-6 , -Dich]oroberx2yioxy)-4-Hydroxy-3-Nitro-Pemanoic Acid, t-Butyl Ester 


36 


3--Amino-5-(2\6 , -Dichlorobezyloxy)-4-Hydroxy-Pentarioic Acid, t-Butyl Ester j 


37 


N-( 1 ,3-Dimethylindole-2-Carbonyl)V aline J 


38 


N-[(l,3-Dimethylindole-2-Carbonyl^ | 
Dichlorobenzyloxy) Pentanoic Acid, t-Butyl Ester j 


39 


N-[(l,3-Dimethylindole-2-Carbonyl)Valinyl]-3- Amino-4-Oxo-5-(2 f 6 f - j 
Dichlorobenzyloxy)Pentanoic Acid, t-Butyl Ester j 


40 


N-[13-Dimetbylindo]e-2-Ca^bonyl)Valinyl]-3-Amino-4-Oxo-5-(2^6 , - J 
Dichloroben2yIoxy)Pentanoic Acid | 


41 


N-[ 1 ,3-Dimethy]indo]e-2-Carbonyl)Valinyl]-3-Amino-4-Hydroxy-5- 
Fluoropentanoic Acid, t-Butyl Ester j 


42 


N-[(l,3-Dimethylindo]e-2-Carbonyl)Valinyl]-3-Amino-4-Oxo-5- 
Fluoropentanoic Acid, t-Butyl Ester 


43 


N-[(l,3-Dimethylindole-2-Carbonyl)ValinyI]-3- Amino-4-Oxo-5- 
Fluoropentanoic Acid | 


44 


N-[(l-MethylindoIe-2-Carbonyl)Valinyl]-3-Amino-4-Hydroxy-5- 
Fluoropentanoic Acid, t-Butyl Ester | 


45 


N-[(3-Chloro-l-Methylindole-2«CaAonyl)Valinyl]-3-Amino-4-Oxo-5- j 
Fluoropentanoic Acid, t-Butyl Ester j 


46 


N-[(3-Chloro-l,Methylindole-2-Carbonyl)Valinyl]-3-Airiino-4-Oxo-5- | 
Fluoropentanoic Acid | 


47 


N-[(5-Fluoro-[l-Methylindole-2-Carbonyl)Valinyl]-3-Amino-4-Hydroxy-5- J 
Fluoropentanoic Acid, t-Butyl Ester J 


48 


N-[(3-Chloro-5-Fluoro-lMethylindole-2-Carbony])Valinyl]-3-Amino-4-Oxo-5- 1 
Fluoropentanoic Acid, t-Butyl Ester J 


49 


N-[(3-Chloro-5-FIuoro-l-Methylindole-2-CarD 
5 -Fluoropentanoic Acid 


50 


N-[(l-(3 f -Phenylpropyl)Indole-2-Carbonyl)Valinyl]-3-Ajnino-4-Hydroxy-5- 
Fluoropentanoic Acid, t-Butyl Ester 


51 


N-(l-(3 , -Phenylpropyl)lndole-2-Carbonyl)Valinyl]-3-Amino-4-Oxo-5- 
Fluoropentanoic Acid, t- Butyl Ester 



Fig. 14(d) 
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51 


N-(l-(3 , -Pheny]propy])Indole-2-Carbonyl)Valinyl]-3-Amino-4-Oxo-5- 
Fluoropentanoic Acid, t- Butyl Ester 


52 


N-[(l-(3'-Phenylpropyl)Iridole-2-Carbonyl)Valinyl]-3-.Arnino>4-Oxo-5- 
Fluoropentanoic Acid 


53 


N-[(l-Phenylindole-2-Carbonyl)Valinyl]-3-Ainino-4-Hydroxy-5- 
Fluoropentanoic Acid, t-Butyl Ester 


54 


N-[(l-Phenylindole-2-Carbonyl)Valinyl]-3-Amino-4-Oxo-5-Fluoropentanoic 
Acid, t-Butyl Ester 


55 


N-[(l-PhenyIindole-2-CarbonyI)Valinyl3-3-Amino-4-Oxo-5-Fluoropentanoic 
Acid 


56 


N-[l-(2 , -((l'-t-Butoxy-l , -Oxo)Ethyl)Indole-2-Carbonyl)Valinyl]-3-Arnino-4- 
Hydroxy-5-Fluoropentanoic Acid, t-Butyl Ester 


57 


N-[(l-(2*((l '-t-Butoxy-r-Oxo)EthyI)Indole-2-Carbonyl(Valinyl]-3-Amino-4- 
Oxo-5-Fluoropentanoic Acid, t-Butyl Ester 


58 


N-[(l-(Carboxymethyl)Indole-2-Carbonyl)Valinyl]-3-Amino-4-Oxo-5- 
Fluoropentanoic Acid 


59 


N-[(l-Methylindole-2-carbonyl)valinyl]-3-amino-4-hydroxy-5-fluoropentanoic 
acju, i-Duiyi esier 


60 


N-(l-MethyIindole-2-carbonyl)valinyl^^ acid, 
t-butyl ester 


61 


N-[(l-Meihylindo]e-2-carbonyl)valiny]]-3-amino-4-oxo-5-fluoropentanoic acid 


62 


N-[ 1 (1 ,3-Dimethyl-5-fluoroindole-2-carbonyl)valinyl]-3-amino-4-oxo-5- 
fluoropentanoic acid 


63 


>5-[l-homoallylindo]e-2-carbonyl)valiny])-3'amino-4-oxo-5-fluoropentanoic 
acid 


64 


N-[ 1 -Methyl-5-ftuoroindole-2-carbonyl)valinyl]-3-amino-4-oxo-5- 
fluoropentanoic acid 


65 


N-[(l-Methyl-3-isobutylindole2-carbonyl)valinyl]-3-amino-4-oxo-5- 
fluoropentanoic acid 


66 


N-[(l-Methyl-3-phenethylindolo-2-carbonyl)valinyl]-3-amino-4-oxo-5-. 
fluoropentanoic acid 



Fig. 14(e) 
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67 


N-[(]-Me*y]-5-0-bmzyIin^ 
fluoropentanoic acid 


68 


N-(l,3-Dimenthyl-indo]e-2-caft^^ 
Pentanoic Acid, t-Butyl Ester 


69 


N-[(l,3-Dimelhyl-indole-2-carbonyl)-Valinyl]-3-amino-5(2,6- 
dich]oroben2oyl)oxy-4-oxo-pentanoic acid, t-butyl ester 


70 


N-[N-(l,3-Dimethyl-indole-2-caibonyI)-ValinyI]-3-amino-5-(2 
dichloroben2oyl)oxy-4-oxo-pentanoic acid 


71 


N-(l,3-Dirnethyl-indole-2-carbonyl)-Valinyl-3-amino-5- 
(dipheny]phosphinyl)oxy-4-oxo-pentanoic acid 


72 


N-(l,3-Dimethy]-indole-2-carbonyl)-Valinyl-3-amino-5-(l-phenyl-3- 
(trifluoromethyl)pyra2ol«5-yl)oxy-4-oxo-pentanoic acid 


73 


N-(l,3-Dimethyl-indole-2-carbonyI)-ValinyI-3-amino-5-(3-(N- 
nhenvnaminocarbnnv1-2-narjhthvl^oxv-4-oxo-Dentanoic acid 




"NJ-H 3-Dimethv1-indnle-9-cRrbonvlVV alinvl-3-airiino-5-(2-aTninocarbonvl-l- 
pheny])oxy-4-oxo-pentanoic acid 




N-H 3-Dimethvl-indole-2-carbonvlVValiBv]-3-amino-5- 
(dimethylphosphinyl)oxy-4-oxo-pentanoic acid 


16 


N-(valinyl)aspartic acid, a-methyl, [3-tert-butyl diester 


11 


N-[l,3-dimethyl-indole-2-carbonyl)valinyl]aspartic acid, P-tert-butyl ester 


78 


N-[(l,3-dimelhyI-indole-2-carbonyI)valinyl]-3-ammo-5-bromo-4-oxo- 
pentanoic acid, tert-butyl ester 


79 


N-[(l,3-dimethy]-indole-2-carbony])va]inyl]-3-amino-5-[3-(imidazol-2-yl)- 
naphtyl-2-oxy]-4-oxo-pentanoic acid, tert-butyl ester 


80 


N-[(l,3-dimethyl-mdole-2-carbony^ 
naphthyl-2-oxy]-4-oxo-pentarioic acid 


81 


N-[(l-naethyl-3-isobutyl-indole-2-cart^ 
N-pentanoic acid, tert-butyl ester 


82 


N-[(l-methyl-3-isobutyl-indole-2-carbonyl)valinyl]-3-amino-4-oxo-5-(2,3,5,6- 
tetrafluorophenyloxy)-pentanoic acid, tert-butyl ester 



Fig. 14(f) 
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N-[ ( I -rcietnyi-:>-isobum-inao]e-2-ca^ 
(tetraf)uoropheny]oxy)-pentanoic acid 


O A 

84 


N-[(l-jnetnyl-j>-isobutyMndo]e-2-car^^ 
fluorophenyloxy)-pentanoic acid, tert-butyl ester 


85 


N-[(i -metbyj-3-isobuty]-md 
fluorophenyloxy)-pentanoic acid 


86 


N-[(l-niethyI-3-isobutyl-indole-2-carbonyl)valinyl30-arnino-4-oxo-5-(2- 
fluorophenyloxy)-pentanoic acid, tert-butyl ester 


87 


N-[(l-methy]-3-isobutyl-indo]e-2-carbonyl)valinyl]-3-amino-4-oxo-5-(2- 
fluorophenyloxy)-pentanoic acid 


88 


N-[(l-methyl-3-isobuty]-indole-2-carbony])]eucinyI]-3-amino-5-brorno-4-oxo- 
pentanoic acid, tert-butyl ester 


89 


N-[l(l-methyl-3-isobutyl-indole-2-carbonyl)leucinyl]-3-amino-5-(2,6- 
dichloroben2oyl)oxy-4-oxo pentanoic acid, tert-butyl ester 


90 


N-[(l-methyl-3-isobutyl-indole-2-carbonyl)leucinyl]-3-amino-5-(2,6- 
dichlorobenzoyI)oxy-4-oxo pentanoic acid 


91 


N-[(l-rnethyl-3-isobutyl-indole-2--carbonyl)leucinyl]-3-amino-4-oxo-5-(2 J 3,5,6- 
tetrafluorophenyloxy)-pentanoic acid, tert-butyl ester 


92 


N-[(l-methyl-3-isobutyl-indole-2-carbonyl)leucinyl]-3-amino-4-oxo-5-(2,3,5,6- 
tetrafluorophenyloxy)-pentanoic acid 


93 


N-[(l-niethyl-3-isobutyl--indole-2-carbony])leucinyl]-3-amino-5-- 
(diphenylphosphoroxy)-4-oxo-pentanoic acid, tert-butyl ester 


94 


N-[Cl-methyl-3-isobutyl-indole-2-carbonyl)leucinyl]-3-amino-5- 
(diphenylphosphoroxy)-4-oxo-pentanoic acid 


95 


N-[(l-methyl-3-isobutyl-indole-2-carbonyl)cyclohexylaaninyl]-3-amino-5- 
bromo-4-oxo-pentanoic acid, tert-butyl ester 


96 


N-[(l-niethyl-3-isobutyl-mdole-2-c^ 

5-(2,3,5,6-tetrafluorophenyloxy)-pentanoic acid, tert-butyl ester 


97 


N-[(l-methyl-3-isobutyl-indole-2-carbonyl)cyclohexylaianinyl]-3-amino-4-oxo- ' 
5-(2,3,5,6-tetrafluorophenyloxy)-pentanoic acid 


98 


N-t(l-niethyl-3-isobutyl-indole-2-carbonyl)cyclohexylalaninyl]-3-ainino- 5(2,6- 
dichlorobenzoyl)oxy-4-oxo-pentanoic acid, tert-butyl ester 



Fig. 14(g) 
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99 


N-[(l -methyl-3-isobutyI-indole-2-carbonyl)cyclohexylalaninyl]-3*amino -5- 
(2,6-dichlorobenzoyl)oxy-4-oxo-pentanoic acid 


100 


N-[(l -niethyI-3-isobutyl-in^^ 

5-l-pheny]-3-(trifluoromethyl)p>Tazol-5-yloxy]-pentanoic acid, ten-butyl ester 


101 


N-[(l-methyl«3-isobuTyl-indole-2-carbonyl)cyclohexylalaninyl]-3-amino-4-oxo- 
5-[ 1 -phenyl-3-(trifluoromethyl)pyra2ol-5-yloxy]-pentanoic acid 


102 


N-[(carbobenzyloxycarbonyl)-valinylJaspartic acid, p-tert-butyl ester 


103 


N-[(carboben2yloxycarbonyl)valinyl]-3-amino-5-bromo-4-oxo-pentanoic acid, 
tert-butyl ester 


104 


N-[(carboben2yloxycarbonyl)valinyl]-3-amino-4-oxo-5-(2,3,5,6- 
tetrafluorophenyloxy)-pentanoic acid, tert-butyl ester 


105 


N-[(carbobenzyloxycarbonyl)valinyl]-3-amino-4-hydroxy-5-(2,3,5,6- 
tetrafluorophenyIoxy)-pentanoic acid, tert-butyl ester 


106 


NK va ^ n yD-3-amino-4-hydroxy-5«(2,3,5,6-tetrafluorophenyloxy)-pentanoic 
acid, tert-butyl ester 


107 


N-[(l,3-dimethyl-indole-2-carbonyl)valinyl]-3-amino-4-hydroxy-5-(2,3,5,6- 
tetrafluorophenyloxy)-pentanoic acid, tert-butyl ester 


108 


N-[(l,3-dimethy]-indole-2-carbony])valinyl]-3-amino-4-oxo-5--(2,3 5 5,6- 
tetrafiuorophenyloxy)-pentanoic acid, tert-butyl ester 


109 


N-[(l,3-dimethyl-indole-2-carbonyI)valinyl]-3-amino-4-oxo-5-(2,3,5,6- 
tetrafluorophenyloxy)-pentanoic acid 


110 


N-[(l-niethy]-indole-2-carbonyl)valinyl]-3-amino-4-hydroxy-5-(2,3,5,6- 
tetrafluorophenyloxy)-pentanoic acid, tert-butyl ester 


111 


N-[(l-niethyl-irido]e-2-carbonyl)valinyl]-3-amino-4-oxo-5-(2, 3,5,6- 
tetrafluorophenyloxy)-pentanoic acid, tert-butyl ester 


112 


N-[(l-niethyl-iridole-2-carbonyl)valinyl]-3-amino-4-oxo-5-(2,3,5,6- 
tetrafluorophenyloxy)-pentanoic acid 


113 


N-[(5-fluoro-l-rnethyI-indole-2-camo^ 
(2,3,5,6-tetrafluorophenyloxy)-pentanoic acid, tert-butyl ester 


114 


N-[(5-fluoro-methyl-indole-2-carbonyl)valinyl]-3-amino-4-oxo-5-(2,3,5,6- 
tetrafluorophenyloxy)-penanoic acid, tert-butyl ester 


115 


N-[(5-fluoro-l-rnethyl-indo]e-2--carbonyl)va}inyl]-3-amino-4-oxo-5-(2,3,5,6- 
tetrafluorophenyloxy)-pentanoic acid 



Fig. 14(h) 
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115 


~ r- 1 

N-fp-fluoro- 1 -meihy]-m^ 
tetrafluorophenyloxy)-pentaj}oic acid 


136 


N-{[l-(iert-buty])oxycarbony^ 

hydroxy-5-(2 ? 3 ; 5 ; 6-ietrafluorophenyloxy)-penianoic acid, tert-butyl ester 


117 


N-{[l-(tert-buty])oxycarbonylineft^ 

oxo-5-(2 ? 3,5,6-tetrafluorophenyloxy)-pentanoic acid, tert-butyl ester 


118 


N-{[l-(carboxymethyl)-indole-2<^ 
tetra£Iuorophenyloxy)-pentanoic acid 



Fig. 14(i) 
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Y 




B 



wherein: 
n is 2 or 2; 

R J is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, 
(substituicd)phenyl f phenylalkyl, (substituted) 
pbenylalkyl, beteroaryl, (beteroaryl) alkyl or (CH2) 
m CO : R", wherein in -1-4, and R 4 is as defined below; 

R 2 is a hydrogen atom, cbloro, alkyl, cycloalkyl, 
cyc)oalkyl)alkyl, phenyl, (substituicd)pbcnyl, 
pbenylalkyl, (substituted)phenylalkyl, beteroaryl, 
(heicroaryf)alkyl or (CHJ^CC^R* , wherein p-0-4, and 
R 5 is as defined below; 

R 5 is a hydrogen aiom, alkyl, cycloalkyl, (cycloalkyl) 
alkyl, pbenylalkyl, or (subsu*tujed)pbenylalkyl; 

R 4 is a hydrogen atom, alkyl, cycloalkyl, (cycloalkyl) 
alkyl, pbenylalkyl, or (subsu'ruted)pbcnylalkyl; 

R 5 is a hydrogen aiom, alkyl, cycloalkyl, (cycloalkyl) 
alkyl, pbenylalkyl, or (substitmed)pbenylalkyl; 

A is a natural or unnatural amino acid; 

6 is a hydrogen aiom, a deuterium atom, alkyl, 
cycloalkyl, (cycloalkyl)alkyl, phenyl, (substituted) 
phenyl, pbenylalkyl, (substituted)phenylalkyl, 
heieroarvl, (beleroaryl)alkyl, balomelbyl, CH : ZR 6 , 
CH : OCO(aryl), or CH 2 OCO(bcteroaryl), or CH = OPO 
(R 7 )R e , where Z is an oxygen, OC(=Q) or a sulfur 



R 6 is phenyl, substituted phenyl, phenylalkyl, (substituted 
phenyl)alkyl, hcteroaryl or (heteroaryl)alkyl; 

R 7 and R a are independently selected from a group 
consistent of alkyl, cycloalkyl, phenyl, substituted 
phenyl, pbenylalkyl, (substituted pbeny])alkyl and 
(cycloalkyl)alkyl; and 

X and V are independently selecied from the group 
consisting of a hydrogen atom, balo, trihalomctbyl, 
amino, protected amino, an amino salt, mono- 
substituted amino, di-substituted amino, carboxy, pro- 
tected carboxy, a carboxylate salt, hydroxy, protected 
hydroxy, a salt of a hydroxy group, lower alkoxy, lower 
atkylthio, alkyl, , substituted alkyl, cycloalkyl, substi- 
tuted cycloalkyl, (cycloalkyl)alkyl, substituted 
(cycloalkyl)alkyl, phenyl, substituted phenyl, 
pbenylalkyl, and (substituted pbcnyl)alkyl; 
or a pharmaceutical^ acceptable salt or stereoisomer 
thereof. 



atom; 
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R-SOrNK 




1. A compound of the following formula: 




wherein: 
n is 1 or 2; 
m is 1 or 2; 

A is R=CO-, R 3 — O — CO — , or R*S0 2 — , 
or a group of ibe formula: 

_^_| Lj 

R* Rl 



40 



50 



55 



60 



65 



R 1 is a hydrogen atom, alkyl or pbenylalkyl; 

R= is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, 
pbenvlalkyl*, substituted phenyl, ^mono- or 
di-subsmuied pbenyl)alkyl, five- or six-mcmbered 
bcieroaryl, or (five- or six-membcred beteroaryl)alkyl; 

R 3 is alkyl] cycloalkyl, (cycloalkyl)alkyl, pbenylalkyl, or 
(mono- or di-substiruied pbcnyl)alkyl; 

R 4 is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, 
phenylalkyl, substituted phenyl, (mono- or 
di-substituted pbeoyl)alkyi, five- or six-membcrcd 
heteroaryl, or (five- or six-membered betcroaryl)alkyl; 

R 5 is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, pbeny- 
lalkyl. substituted phenyl, (mono- or di-subsiituted 
pbcnyl)alkyl, five- or six-membcrcd heteroaryl, or 
(five- or six-mcmbered beteroaryl)alkyl; 

R e is alkyl, cycloalkyl, (cycloalkyl)Elkyl, pbenylalkyl, or 
(mono- or di-substituted pbcnyl)alkyl; 

R 7 is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, 
pbenylalkyl, substituted phenyl, (mono- or 
di-substitutcd phenyl)alkyl, five- or six-membcrcd 
heteroaryl, or (five- or six-rocmbered heteroaryl)alkyl; 
and 

R 8 is an amino acid side chain of a naturally occurring 
a-amino acid or a oon-protein a-amioo acid; and 

B is a hydrogen atom, a deuterium atom, alkyl, 
cycloalkyl, (cycloalkyl)atkyl, phenyl, pbenylalkyl, sub- 
stituted phenyl, (mono- or di-substitutcd pbenyl)alkyl, 
five- or six-membered heieroaryl, (five- or six- 
mcmbcred bcteroaryl)alkyl, or halomelhyl; 

a group of the formula: 

— CH.XR\ " 
a group of the formula: 

— CH : — C — CO— (five- or *i*-membcred heterosryij; or 

a group of tbe formula: 
_^:h--o— po— <r ,0 )R": 

R p is phenyl, substituted phenyl, phenylalkyl, (mono- or 
di-subsiituted pbcnyl)alkyl five- or six-mcmbercd 
heteroaryl, or (five- or six-mcmbcred beleroaryl)alkyl; 
and X is an oxygen or a sulfur atom; and 

R 30 and R 33 are independently alkyl, cycloalkyl, phenyl, 
substituted phenyl, phenylalkyl or (mono- or 
di -substituted phenyl)alkyl; 

or a pharmaceuiically-acceptable salt thereof. 



Fig. 15(a) 
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1. A compound of the following formula: 




wherein: 
n is 1 or 2; 
m is 1 or 2; 

A is R-CO— , R 3 — 0 — CO — , or R 4 SO--, 
or a group of the formula: 




R J is a hydrogen atom, alky] or pbcoylalkyl, 

R" is alkyl, cycloalkyl, (cycloalkyl) alkyl, phenyl, 
pbcoylalkyl, substituted phenyl, (idodo- or 
di-substiiuted pbenyl)alkyl, five- or six-membered 
beieroaryl, or (five- or six-membered beteroaryl)alkyl; 

R 3 is alkyl, cycloalkyl (cycloalkyl)alkyl, pbenylalkyl, or 
(mono- or di-substituted pbenyl)alkyl; 

R* is alkyl, cycloalkyl, (cycloalky l)alkyl, phenyl, 
phcoylalkyli substituted phenyl, (mono- or 
di-substituted phcnyl)alkyl, five- or s be- mem be red 
hcicroaryl, or (five- or six-membered heieroaryl)alkyl; 

R 5 is alkyl, cycloalkyl, (cycloaJkyl)alkyl, phenyl, 
pbenylalkyl, substiiuicd phenyl, (mono- or 
di-substituted phenyl)alkyl, five- or six-membered 
heieroaryl, or (five- or six-membered heteroaryl)alkyl; 

R* is alkyl, cycloalkyl, (cycloalkyl)alkyl, pbenylalkyl or 
(mono- or di-subsiituicd pbcnyl)alkyl; 

R 7 is alkyl, cycloalkyl, (cycloaikyl)alkyl, phenyl, 
pbenylalkyl, substituted phenyl, (mono- or 



dj-substiiuieri pncnyl)clkyl, five- or six -cocci be red 
hetcroaryl, or (five- or six-membered beieroaryOalkvl; 
and 

R 8 is an amino acid side chain of z naturally occumnu 
a-amino acid or a non-protein a-axnino acid; and 

B is a hydrogen atom, a deuierium atom, alkvl, 
cycloalkyl, (cycloalkyl)alkyl, phenyl, pbenylalkyl, sub- 
stituted phenyl, (mono- or di-substituied pbenylalkyl, 
five- or six-membered beteroaryl, (five- or six- 
membered bcicroarytyalkyl, or balomeibyl; 

a group of the formula: 

— CH,XR*; 
a group of the formula: 

— CH : — 0 — CO — (five- of tu-membtred beteroaryl): or 

a group of the formula: 

— CH = — O— PO— (R 10 ;R"; 

R 9 is phenyl, substituicd phenyl, pbenylalkyl, (mono- or 
di-subsiiiuied pbenylalkyl, five- or six-membered 
heieroaryl, or (five- or six-membered beteroaryl)alkyl; 
and X is an oxygen or a sulfur atom; and 1 

R i0 and R" are independently alkyl, cycloalkyl phenyl, 
substituted phenyl, phenylalkyl, or (mono- or 
di-subsiiruied pbcnyl)alkyl; 

or a pharmaceuiically-acccptablc salt thereof. 



Fig. 15(b) 
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1 


(2S-cis)-[5-Benzyloxycarbonylainino-l,2,4.5 f 6,7-hexahydro-4- 
oxoazepino[3 ? 2.1-hi]indoIe-2-carbonyI)amino]-4-oxobutanoic acid ten-butyl 
ester semicarbazone 


2 


(2-cis)-[5-Benzyloxycarbonylamino-l ,2,4,5,6 ,7-hexahydro-4-oxoazepino[3,2,l- 
hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid semicarbazone 


3 


(2S-cis)-5-[Benzyloxycarbony]amino-l^,4,5,6,7-hexahydro-4- 
oxoazepino[3,2,l -hi]indole-2-carbonyl)amino]-4-oxo-butanoic acid 


4 


(2S-cis>p-Amino-L2,3,4,5,o,7-nexanyd^ 

carbonyI)-amino]-4-oxo-butanoic acid tert-butyl ester semicarbazone 


5 


(2S-cis)-[5-(N-Acety]-(S)-aspartyl-p-tert -butyl ester)-ammo-l ? 2p ? 4 ? 5,6,7- 
hexahydro-4-oxoazepino[3,2,l-hi]indole-2-carbonyl)-aTnino]-4-oxo-butanoic 
acid tert-butyl ester semicarbazone 


6 


(2S-cis)-[5-(N-Acetyl-(S>aspartyI)amino-l,2,3,4,5,6,7-hexahydro-4- 
oxoazepino[3 5 2,l-hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid 
semicarbazone 


7 


(2S-cis)-[5-(N-Aceiyl-(S>aspartyl)amino- 1,2,3 ,4,5 ,6 s 7-hexahydro-4- 
oxoazepino[3 9 2,l-hi]indole-2-carbonyl>amino]-4-oxo-butanoic acid 


8 


(2S-cis)-[5-Succinylamino-l, 2,3,4,5,6, 7-hexahydro-4-oxoazepino[3,2,l- 
hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid tert-butyl ester 
Semicarbazone 


9 


(2S-cis)-[5-Succinylamino-K2,3,4,5 5 6,7-hexahydro-4-oxoazepino[3,2,l- 
hi]indole-2-carbonyl)-amino}-4-oxo-butanoic acid semicarbazone 


10 


(2b-C]S)-[^*bucciny]ammo-J 5 2,3,4,5,o,7-nexanyaro-4-oxoazepino[3,2,j- 
hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid 


1 1 


^xZ5-wj5 y-[^*^j>-i3eiizyjoxycaruoijyj-v k o y-aspanyj icj i-uu iyi cmcj jammo- 
l,2,3,4,5,6,7-hexahydro*4-oxoazepino[3,2,l-hi]indole-2-carbonyl)-amino]-4- 
oxo-butanoic acid tert-butyl ester semicarbazone 


12 


(2S-cis)-[5-(N-Benzyloxycarbonyl-(S)-aspartyl)amino-l,2,3,4,5,6,7-hexahydro- 
4-oxoazepino[3,2,l-hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid 
semicarbazone 


13 


(2S-cis)-[5-(N-Benzyloxycarbonyl-(S)-aspartyl)amino-l ,2,3,4,5,6,7-hexahydro- 
4-oxoazepino[3,2 s l-hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid 



Fig. 15(c) 
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14 


(2S-cis>[5-Dihydrocinnamy]amino-L2.3 ? 4 f 5.6,7-hexahydro-4- 
oxoazepino[3.2 ? l-hi3indole-2-carbonyl)-amino]-4-oxo-butanoic acid ten-butyl 
ester semicarbazone 


15 


(2S'Cis)-[5-Dihydrocinnamy]amino-l,2,3,4 5 5,6,7-hexahydro-4- 
oxoazepino[3,2,l-hi]indole-2-carbony])-aniino]-4-oxo-butanoic acid 
semicarbazone 


16 


(2S-cis)-[5-Dihydrocirmainylainino-l,2 ? 3 5 4 9 5 5 6,7-hexahydro-4- 
oxoazepino[3,2,l -hi]indole-2-carbony])-aiTiino]-4-oxo-bmanoic acid tert-buty] 
ester j 


17 


(2S-cis)-[5-Acety]amino-l,2,3,4 s 5,6,7-hexahydro-4-oxoa2epino[3,2 J l-hi]indole- 
2-carbonyI)-amino]-4-oxo-butanoic acid tert-butyl ester semicarbazone 


18 


(2S-cis)-[5-Acetylamino-l ,2,3,4,5,6,7-hexahydro-4-oxoazepino[3,2,l -hi]indole- 
2-carbonyI)-amino]-4-oxo-butanoic acid semicarbazone J 


19 


(2S-cis)-[5-Acetylamino-l, 23,4,5,6^^ 
2-carbony!)- amino] -4-oxo-butanoic acid 


20 


(2S-cis)-[5-(l-Naphthoy])amino-l,2 ? 3,4,5 ; 6,7-hexahydro-4-oxoazepino[3,2,l- | 
hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid tert-butyl ester semicarbazone 


21 


(2S-cis>[5-(l-Naphthoy])amino-l 3 2,3 5 4 5 5 a 6,7-hexahydro-4-oxoazepino[3,2,l- 
hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid semicarbazone 


22 


(2S-cisH5-(l-Naphthoyl)amino-l ? 2 ? 3 5 4,5,6,7-hexahydro-4-oxoazepino[3,2,l-- | 
hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid 


23 


(2S-cis>[5-Benzoylamino-l ? 2,3,4 5 5,6,7-hexahydro-4-oxoazepino[3,2,l- 
hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid tert-butyl ester semicarbazone' 1 


24 


(2S-cisH5-Benzoylamino-l,2,3,4 3 5 J 6,7-hexahydro-4-oxoazepino[3,2,l- 
hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid semicarbazone 


25 


(2S-cisH5-Benzoylamino-l 9 2,3,4 5 5 J 6,7-hexahydro-4-oxoazepino[3,2,l- J 
hi]indole-2-carbonyl)-amino]-4-oxo-butanoic acid 


26 


(3R,S-cis)-6-Benzyloxycarbonylamino-5-oxo~2,3,4,5,6,7,8-hexahydro-lH- 
azepino[3,2,l-hi]q\iinoline-3-carbonyl)-amino]-4-oxo-butanoic acid tert-butyl 
ester semicarbazone 


27 


(3R,S-cis)-6-Benzyloxycarbonylamino-5-oxo-2,3 5 4 5 5,6,7,8-hexahydro-lH- 
azepino[3,2,l-hi]quinoline-3-carbonyl)-amino]-4-oxo-butanoic acid 
semicarbazone 



Fig. 15(d) 
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28 


(3R s S-cis)-6-Benzyloxycarbonylamino-5-oxo-2 ? 3,4,5,6,7,8-hexahydro«lH- 
azepino[3.2 J -hi]quinoline-3-carbony])-arnino]-4-oxo*butanoic acid 


90 


3 {(2S-cis)-[5-Benzy]oxycarbonylamino-] XX^ATr^^y^^- 

oxoazepino[3,2,l-hi]indo]e-2^ 

acid tert-butyl ester 


3U 


^ 2S-cisVr5-Benzvloxvcarbonvlamino-l ,2,3,4,5 5 6,7,-hexahvdro-4- 
oxoa2epino[3,2 5 l-hi]indo]e-2-carbonyI>amino]}-5-fluoro-4-oxo-pemanoic acid 
tert-butyl ester 


31 


^ i/'? < s-ric:VrS-Rpri7vlnvvrarhnnvlamirio-l 2 3 4 5.6,7,-hexabydro-4- 
oxoa2epino[3,2J-hi]indo]e-2-carbonyl>amino]}-5'fluoro-4^oxo-pentaiioic acid 


32 


3{(2S-cis>[5-Ben2yloxycarbonylamino-l,2,3,4,5 9 6,7,-hexahydro-4- 
oxoazepino[3,2,l-hi]indole-2-carbonyl>amino]}-5-bromo-4-oxo.pentanoic acid, 
tert-butyl ester 


34 


3 {(2S-cis)-[5-Benzyloxycarbony]amino-l ,2,3,4 ,5,6,7,-hexahydro-4- 
oxoazepino[3,2,l-hi]indole-2-carbonyl>araino]}-5-(diphenylphosphiriyl)oxy-4- 
oxo-pentanoic acid, tert-butyl ester 


35 


3 {(2S-cis)-[5-Benzyloxycarbony^ 
oxoazepino[3,2,l-hi]indole-2-carbon^^^ 
oxo-pentanoic acid 



Fig. 15(e) 
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compounds of the 

Formula 1: 

FORMULA 3 




□ is J or 2; 
33 is i or 2; 

A is R 2 CO— , R 3 — 0 — CO — f or R*S0 2 — ; 
a group of ibe forcnuls; 




c group of the formula 
— CK r XR f : 

wherein R 5 is phenyl, phcnylalkyl, substituted phenyl, 
(substituted pbcnyl)alkyl, heteroaryl. or (bctcroarylj 
alkyl; and X is an oxygen or a sulfur atom; 

a group of tbc formula: 

— CH-— O— CO — (» ryl); 
a group of ibe formula: 

— CH-— O — CO — (bcLcro«Tyl); 

a group of the formula: 

— CH : — O— PO — (R*°)R"; 

wherein R J0 and R 13 arc independently selected from a 
group consisting of aikyi, cycloalkyl, phenyl, substi- 
tuted phenyl, pbcoylaUcyl, and (substituted phenyl) 
alkyl; 

or a pbanriaceuiically-acccptable salt thereof. 



further wherein: 

R J is a hydrogen atom, alkyl or phcnylalkyl; 

R* is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, 

phenylalkyl, substirutcd phenyl, (substituted phenyl) 

alkyl, heteroaryl, or (beteroaryl)alkyl; 
R 3 is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenylalkyl, or 

(substituted pbenyl)alkyl; 
R 4 is alkyl, cycloalkyl, (cycloalky])alkyl. phenyl, 

phenylalkyl, substirutcd phenyl, (substituted phenyl) 

alkyl', heteroaryl. or (bcteroaryl)alkyl; 
R 5 is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, 

phcnylalkyl, substituted phenyl, (substituted phenyl) 

alkyl] beteroaryl, or (hctcroaryl)alkyl; 
R* is alkyl, cycloalkyl, (cycloalkyl)clkyl, phcnylalkyl, or 

(substituted phcnyl)alkyl; 
R* is alkyl, cycloalkyl, (cycloalkyl)aikyl, pheoyl, 

phcnylalkyl, subsiiruicd phenyl, (substituted phenyl) 

alkyl, heteroaryl, or (bcieroaryl)alkyl; 
R 8 is an amino acid side chain' chosen from ibe group 

consisting of natural and unnatural amino acids; 
B is a hydrogen atom, a deuterium atom, alkyl, 

cycloalkyl, (cycloalkyl)alkyl, phenyl, phenylalkyl, 

(subsiituied)phenyr, (substiiutcd)phcnylalkyl, 

heteroaryl, (beieroaryl)alkyl, or halomctbyl; 

Fig. 15(f) 
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-continued 



Formula I 



1. A compound of the following formula: 



wherein: 

A is a naiural or unnatural amino acid of Formula 11a— i: 



45 




50 



55 



60 



65 




B is a hydrogen aiom, a dcuierium atom, C 3 _ 30 straight 
chain or branched aJJcyl, cycloaHcyl, phenyl, substituted 
phenyl, napbtbyl, substituted* napbtbyl, 
2-benzoxazolyl, substituted 2-oxazolyl, (CH 2 )„ 
cycloalkyl, (CHJ^phenyl, (CH 2 )„(subsiiiuicd phenyl)" 
(CH 2 )„(1 or 2-naphthyl), (CH 2 V(bcteroaryl), 
balomethyl, C0 2 R 12 , CONR 33 R A , CH 2 ZR J \ 



Fig. 16(a) 
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CH^OCO(arvl), CTUOCO(bcteroaryl), or CH-OPO 
(R i5 )R 3 wbere Z is aD oxygen or a sulfur atom, or B 
is a eroup of tbe Formula Illa-c: 




30 



15 



R 3 is alkyl, cvcloalkyl, (cycloalkyj)alkyl, phenyl, subsii- 
tmed phenyl, pbenylalkyl, substituted pbenylalkyl, 
naobtbvL substiruted napbibyl, (1 or 2 napbtbyl)aikyl, 
heTero'arvl, (betcroaryl)alkyl, R 3 *(R 3 °)N, R 3e O, 
^.pbenox>-pbenyl or 2- or 3- bcnzylpbcnyi; and 

R 2 ls bvdrogen, lower alkyl, cvcloalkyl, (cycloalkyl)alkyl, 
pbenvlalkvl, or substituted pbenylalkyl; and wherein: 

R 3 * and R a * arc independently hydrogen, alkyl, 
cvcloalkyl. (cvcloalkyl)alkyl, phenyl, substituted 
phenyl, pbcnyUikyl, substituted pbenylalkyl, napbibyl, 
substituted napbibyl, (1 or 2 napbibyj)alkyl, beteroaryl 
or (beieroaryl)aikyl, with the proviso that R 3 * and R" 
cannoi both be hydrogen; 

R 3f is alkyl, cvcloalkyl, (cvcloalkyl) alkyl, phenyl, substi- 
tuted phenyl, pbenylalkyl, substituted pbenylalkyl, 
napbtbvl, subsiiruted naphibyl, (1 or 2 napbtbyl)alkyl, 
beteroaryl, or (beteroaryl)alkyl; 

o3 : s r lower alkyl, cvcloalkyl, phenyl, substituted 
pbenvl? <CH 2 )„NH 2 , (CH ? )„KHCOR B (CH 3 ) W N 
( P cl^^ 2 , (CH^COy-, (CH^OR 30 , (CH^ 
SR i2 ,(CHj w cycloalkyU(CH 2 ) H pbenyl r (CH 2 )„ 
(substiruted phenyl), (CH^O or 2-napbtbyl) or (CH^ 
(beteroaryl), wbercin beteroaryl includes pyndy), 
Ibienyl. furvl, tbiazolyl, imidazolyl, pyrazolyl, 
isoxazolyl, pyTazinyl, pyrimidyl, triazinyl, tctrazolyl, 
and indoiyi; • 

R 3 - is hydrogcD or melbyl, or R 3 and R taken together 
arc —^CH^ — wbere d is an intcrger from 2 to 6; 

R* is phenyl, substituted phenyl, (CH^pbenyl, (CHJ^ 
(substituted phenyl), cycloalkyl, or benzofused 
cvcloalkyl; 

R 5 is bvdrogen, lower alkyl, cycloalkyl phenyl, subsii- 
ruted'pbcnyl (CH^cycloalkyl (CH^benyl, (CH 2 ) B 
(substituted phenyl), or (CH^O or 2-napbtbyl); 

R* is hydrogen, fluorine, oxo, lower alkyl, cycloalkyl, 
phenyl, substituted phenyl, naphtbyl, (CH a )„ 
cvcloalkvl, (CHj^bcnyl, (CH 2 ) n (subsurutcd phenyl), 
(CHaMi or 2-naphlhyl), OR , SR» or NHCOR*; 

R 7 is bvdrogen, oxo, lower alkyl, cycloalkyl, phenyl, 
substituted phenyl napbibyl, (CH^cycloalkyl, (CH^ 
phenyl, (CHJ^subsiituied phenyl), or (CHJ W (1 or 
2-naphthyl); 

R* is lower alkyl. cycloalkyl, (CH 2 )„cycloalkyl, (CHj). 
pbenvl. (CHJ^substituted phenyl), (CH.) n (l or 
2-napblbyl), or COR 9 ; 

R B is hvdrogen, lower alkyl, cycloalkyl, phenyl, substi- 
tuted* pbenvl, napbthyl, (CH^cycloalkyl, (CHJ* 
phenyl, (CH 2 )„(substituted phenyl), (CH-)„(1 or 
Lapbtbyl), OR« or NR 33 R 14 ; 

R JO is hydrogen, lower alkyl, cycloalkyl, phenyl, substi- 
tuted 'phenyl, naphthyl, (CH 2 )„cycloaIkyl, <CH 2 )„ 
phenyl, (CH^subsiituted phenyl), or (CHJ^l or 
2-napbibyl); 



25 



35 



40 



45 



R 23 is lower alkyl cycloalkyl, phenyl, substiruted phenyl, 
naphthyl, (CH ^cycloalkyl, (CH 2 )„phenyl, (CH 2 )„ 
(substiruted phenyl), or (CH 2 )„(1 or 2-naphtbyl); 

R 12 is lower alkyl, cycloalkyl, (CH^cycloalkyl, (CH^ 
pbcDyl, (CH 2 )„(substiiuted phenyl), or (CH^l or 
2-napbtbyl); 

R 13 is hydrogen, lower alkyl, cycloalkyl, phenyl, subsii- 
ruted phenyl, napbibyl, substiruted naphtbyl, (CH^ 
cvcloalkyl, (CH-X^hcnyl, (CH^substituted phenyl), 

' or (CHj^l or 2-napbtbyl); 

R 3 * is hydrogen or lower alkyl; 

or R" and R J * taken togeiber form a five to seven 
membered carbocyclic or heterocyclic ring, such as 
morpboline, or N-substiruicd piperazine; 

R 35 is phenyl, substituted phenyl, naphthyl, substituted 
naphthyl, beteroaryl, (CH^benyl, (CH 2 )„(subsiituted 
phenyl), (CH 2 )„(1 or 2-napblbyl), or (CH 2 )„ 
(beteroaryl); 

R 36 and R 37 arc independently lower alkyl, cycloalkyl, 
phenyl, substituted phenyl, naphibyl, pbenylalkyl, sub- 
stituted phenylalkyl or (cycloalkyl)alkyi; 

R 38 and R 3P arc indepcndcnily hydrogen, alkyl, phenyl, 
substituted phenyl (CH^benyl, (CH-X/subsiiimcd 
phenyl), or R 1 * and R 3P taken together ire 
— (CH=CH)2— ; 

R 20 is hydrogen, alkyl, phenyl, substituted phenyl, (CH^ 
phenyl, (CH^subsiituted phenyl); 

R 23 , R 22 and R 23 are independently hydrogen, or alkyl; 

X is CH 2 , (CH^, (CHJ3, or S; 

Y 3 is O or NR 23 ; 

Y 2 is CH 2 , O, or NR 23 ; 

a is 0 or 1 and b is 1 or 2, provided that wben a is 1 then 
b is 1; 

c is 1 or 2, provided that when c is 1 then a is 0 and b is 

1; 

m is 1 or 2; and 
d is 1, 2, 3 or 4; 

or a pharmaccutically acceptable salt thereof 

2. Tbe compound of claim 1 wherein A is 



50 



55 



lb 



R 3 




60 3. The compound of claim 2 wherein 



R 3 is lower alkyl, cvcloalkyl, phenyl, substituted phenyl, 
(CH.)„NH 2 , (CH 2 ) m OR 30 , <CH 2 ) m SR 3 \ (CH 2 ) W 
cycloalkyl, (CHJ^pbcnyi, (CH 2 )„(subsutuied phenyl), 
or (CHj w (l or 2-napbthyl); and 



65 



R 3 * is hydrogen. 



Fig. 16(b) 
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A. Toe compound of claim 3 wherein A is 



10. The compound of claim 3 wnerein A is 



lit 



R 4 O 



nh 



5. Tbc compound of claim 4 wherein R* is phenyl, 
substituted phenyl. (CH a )„pbcnyl,(CH 2 ) m (substituted 
phenyl), cycloalkyl or 2-indanyL 

6. Tbc compound of claim 1 wherein A is 



30 



25 




lid 




11. The compound of claim 10 wherein a is 0. 

12. The compound of claim 1 wherein B is hydrogen, 
2-bcnzoxazolyl, substituted 2-o'xazolyl, CH^ZR 13 , 
CH-OCO(aryl), or CH-OPO(R 3d )R J7 , and wherein Z is an 

2Q oxygen or a sulfur atom. 

13. The compound of claim 1 wherein B is 



K K 



7. Tne compound of claim 6 wbcrcin R 6 is hydrogen, 
fiuorine, cycloalkyl, phenyl, substituted phenyl, napbthyl, 
(CH 2 )„cycloalkyl, (CH s )„pfaenyl, (CH 2 )„(substituted 
phenyl). (CHJ^l or 2-Dapfatbyl), OR 30 , or SR". 

8. The compound of claim 1 wherein A is 



30 









lib 




o 

IDb 



Ilk 



35 



lie 



3*4 

9. The compound of claim 8 wherein 
R' is hydrogen, oxo, cycloalkyl, phenyl, substituted 
phenyl, or napbthyl; and 

X-CH 3 , (CHj)* (CHJ 3 . or S. 



14. Tbc compound of claim 13 wherein R 3 ' and R ,p ire 
independently hydrogen, alkyl, or phenyl, or wbcrcin R ia 
and R" taken together are — -(CH=CH)- — . 

15. The compound of claim 1 wherein R* is phenyl, 
substituted phenyl, pbenylalkyl, substituted pbenylalkyl, 
naphthyl, substimtcd naphlbyl, (1 or 2 naphthyl)alkyl, 

40 betcroaryl, or (beicroaryl)alkyl. 

16. The compound of claim 3 wherein R 3 is methyl, 
isopropyi, isobutyl, cyclohexyimetbyi, l-butyi, cyciohcxyl 
or phenyl. 

17. The compound of claim 16 wherein B is CH 2 0(2,3, 
45 5,6-tetrafiuoropbcoyI). 

18. The compound of claim 1 wbcrcin R a is 3 -naphlbyl 
and A is vab'ne. 

19. The compound of claim 1 wherein R a is 3-naphthyl 
and B is CH = 0(2,3 ,5,6-tetrafluoropbenyl). 

20. A composition comprising a compound of claim 1 in 
combination with a pharmaceutically acceptable carrier. 



50 



Fig. 16(c) 
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CCKH 




MSfES> 



Ex- 


E 


Formula 


MW 


5 


CH 2 0(2 f 6-dJF— Pb) 


C a H 37 F 2 N 2 0, 




6 


CH 3 0(2A6-triF— Ph) 


C^H^F^O, 


57332 


7 


CH 2 0(2,3.5,6- KtrtF— Pb) 




59333 


8 


CH.O(6-Me-2-pyroo-i-yi) 


CaH^NjOs 


55335 


9 


CH 2 OC2-Pb-5,6- 


C,,H„N,0, 


663.68 




be nzopvraD-^oD-S-yl) 




581.56 


10 


CH 2 OFO(Me)Pb 


13 


CH 2 OPOPb 2 


C^H^NjOgP 


643.63 


12 


CH.O(2-CF 3 -pyrinudin-4-y!) 




5S933 


13 


CH 2 0(5-C0 2 Me- 


C 2 7H 2B N < ,O 10 


56834 




isoxB2oJ-3-yJ) 




631.62 


14 


CH 2 OPO(Me)(3 -oapbibyl) 


C3,H^N,O.P 



pot. 



neg. 



578(M * Nt) 55«(M - H) 
596<M * Nt) 572(M - H) 
634{M * Nt) «90{M - H) 
574{M + Nt) 550(M - H) 
686(M + Ni) 662(M - H) 

562(M ♦ H) 580(M - H) 
604<M «• Na) 694 (M * TFA) 
666(M + Na) 642(M - H) 
632{M + Na) 588(M - H) 
591(M * Na) 567(M - H) 

654<M 4 Na) 630(M - H) 

744(M 4 TFA) 




MSfES). 

Ex. B Formula MW pot. ncg. 



36 CH 2 OCO(2.6-diCl— Pb) CaoH^C^NaO, 630.48 652/654<M « Na) 628/630 (M - H) 

37 CH 2 0(2,4.6-iriF— Pb) C^H M F 3 NjO, 5 8735 610<M « Nt) 586(M - H) 
28 CH 2 0(2,3,5,6-i*iraF— Pb) C 3 >H 27 F - N 3 0 7 605 34 628(M -* Nt) 604(M - H) 
19 CH 2 OPO(Me)Pb C^H^NjO.P 59539 596CM * H) 594(M - H) 

63 8fM + Nt) 708{M «■ TFA) 



Fig. 16(d) 
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^COjH 

vvv 

o £ o 



MSfESt 



Ex 


R 1 


B 


Formula 




pos. 




oeg. 




20 


(2*Ph)Ph 


CH r O(2-F— Ph) 


C ?fl Hj e FN,0 7 


535.53 


558(M * St) 








21 


<2-Ph)Ph 


CH-OCO(2,6- 


C 29 H 2a Ct,N 5 O t 


6J4.44 


652/654 (M * 


K) 


534(M - H) 
612/61 4<M - 


H) 


22 


(2-Pb)Pb 


di-a— Pb) 

CH = OPOPb 3 


C M H 3= N 3 O f P 


641.61 


664(M * N») 




640fM - H) 




23 


(2-i-Bu)Pb 


CH 2 0{2-F— Pb) 


C,«H, n FN 3 0, 


5 J 5.54 


680(M + K) 
516(M * H) 
538(M St) 




H) 




24 


(2-l-Bu)Pb 


CH,OPOPh 7 


C, S H M N,<V 


621.63 


554(M K) 
644(M N») 




620CM - H) 




25 


3 -napblbyf-CH, 


CH r O(2,3,5,6- 
tctra-F — Pb) 




577.45 


666(M + K) 
600(M St) 




576(M - H) 




26 


3-napbtbyl-CH 3 


CH-OCO(2,6- 
di«Cl— Pb) 




602.42 


6l6[M + K) 
624/626(M •+ 
640/642 CM * 


N») 

K) 


600/602(M - 


H) 


27 


1-Bapbiby)-CH 2 


CH r OPOPb 2 


C 33 H 3} N 3 0,P 


629.60 


65 2 (M * St) 
66S(M •+ K) 




714/71 6(M * 
628(M - H) 


TP A) 



Fig. 1 6(e) 
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MSfEST 



Ex. 


R a 


Form nil 


MW 


po». 


neg. 


29 


PhCH = 




555-*8 


556(M + H) 


554<M - H) 










578(M + Ni) 




3D 


Pb(CH2) a 


C M H 27 F 4 N,0, 


569.53 


5S2<M * Ni) 


568(M - H) 


32 


PbjCH 




63J.58 


654<M + N») 


630(M - H) 


31 


Pb 




543.46 


564(M 4 NO 


540(M - H) 


33 


(2-Pb)Pb 


C^H^F.NjO, 


637.55 


640(M «► Ni) 


636(M - H) 












730(M * TFA) 


34 


(2-PbCH^Pb 


C 31 H w F,N 3 0, 


633.58 


654<M «► N») 


630(M - H) 


35 


@-PbO)Ph 




633^5 


634<M * H) 


632(M - H) 










656<M * NO 




36 


4-a-l-Dtpbihyl 


C^H^aF.NjO, 


625 56 


648/65CKM + N«) 


624/626(M- H) 


37 


2~*nthryl 




643.57 


642{M + H) 


640(M - H) 


38 


2- be lz imi dizo 1 yl 


CasH^F^NjO, 


583.46 


562(M ^ H) 


580<M - H) 










604{M ■* Ni) 




39 


J -ea2maniaD yj 


CreH w FjN 5 0 7 


599.58 


600(M •* H) 


598(M - H) 


A.r\ 


n.npk 


r u FN n 


















672(M * TFA) 


41 


(4-F)Pb 


C 34 H = F 5 N 3 0, 


559.45 


58KM * Ni) 


558(M - H) 












672(M * TFA) 


42 


(2-CF,)Pb 


C^H-F^O, 


609.45 


632(M * Ni) 


608(M - H) 












722(M * TFA) 


-43 


(2-i-Bu)Ffa 




597.56 


620(M + N«) 


S9S(M - H) 












730(M ^ TFA) 


44 


(4.n-hcpiyl)Ph 


C 3l H 37 F 4 N 3 0 7 


639.64 


662(M * N») 


638(M - H) 


45 


(2-CH,0)Ph 


CaH^F^NjO, 


573.48 


594<M * N») 


570{M - K) 


46 


(2-PbO)Pb 


C*,H 3 ,F«N 3 0. 


633.55 


656<M -f NO 


632(M - H) 












746(M 4 TFA) 


47 


2-napb:by] 




593.53 


634<M + N») 


590{M - H) 


48 


5,6,7, S-icinbydro- 


C^H^F^O, 


595.55 


638(M + Nb) 


594(M - H) 




3-napbihy) 










49 


3«»nibryl 


C^H^F^O, 


643.57 


664<M + NO 


640(M - H) 


50 


2-pyiidwyI 


C M H 35 F 4 N 4 0 7 


542.44 


543<M * H) 


543(M - H) 


51 


4-pyiidicyI 


H 2 % F 4 N 4 O7 


542.44 


543(M «► H) 


543{M - H) 


52 


2,3.5 .6-ietrafiuoro- 


c^h^f.n.o, 


634.40 


635(M ^ H) 


633(M - H) 




4-pyridicyl 










53 


2-pyT*zinyi 


C-H^F.r^O, 


543.43 


544(M 4 H) 


542(M • H) 


54 


1^3t4-ittrabydro- 


C w H»F 4 N 3 0 7 


59535 


596(M H) 


594<M - H) 




3-naphibyl 






63 8(M * Na) 


708(M + TFA) 










634<M + K) 




55 


(2-Cl)Ph 


C 3- H = aF 4 N 3 Q 7 


57550 


598/600(M ^ NO 


574/57 6(M - H) 


56 


P-Bi)Pb 


C„H„B/F«N 3 0, 


620J5 


644/64 2(M + Na) 


620/638(M - H) 












734/732(M + TFA) 


57 


(2-I)Ph 


C^HaF.INjO, 


667.35 


690{M * MO 


666(M - K) 










706(M * JO 


780<M + TFA) 


56 


(2,6-di-F)Pb 


C^HjjF^NjOt 


577.44 


600{M NO 


576(M - H) 












690<M * TFA) 


59 


p4-di-i-Bu)Pb 


CiyHj^F^NjtOT 


653.67 


654<W ♦ H) 


652(M - H) 










676(M + NO 


688(M + CI) 










6S2(M + K) 


766(M 4 TFA) 



Fig. 16(f) 
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MSfESl 



u*. 


R 1 


rwi muiB 


MW 


DOS 
put. 


ncg. 


60 


S-'wdaay] 




583.52 


604<M 4 Na) 


580(M - H) 










61 


0.4,5-iri- 




645.56 


646(M * H) 


644(M - H) 




McO)PbCH 2 




66fi(M * N«) 












684(M * K) 




62 


mctbyl 


C J9 H 21 F.N 3 O t 


47936 


502(M * Na)' 


478(M - H) 








592(M * TFA) 


63 


n-heptyl 


C a H„F.N 9 0, 


563.55 


5S6(M ^ Na) 


562(M - H) 






602(M * K) 


676(M « TFA) 


64 


i-octyl 


Ca.HjsF^O, 


577.57 


600(M * Na) 


576(M - H) 


65 


cycio-hcxyl 


C a <H»F,N,0, 


547.50 


548{M * H) 


5«6(M - H) 






570(JvJ ♦ Na) 


660(M TFA) 










5S6(M * K) 




66 


5-Pb-3-pyrazolyI 


C a ,H M F,N 5 0 7 


607.52 


630CM 4 Na) 


606(M - H) 








646(M ^ K) 




67 


(2-F-4.rjPb 


C a- H 2I F 5 IN 3 0, 


68534 


686(M * H) 


684<M - H) 






70S(M ♦ Na) 


720(M ♦ Q) 










724<M * K) 




68 


(2,3..4,5- 


C^pF^O, 


613.41 


634<M + H) 


632CM - H) 




t£lT»-F)Ph 




636(M + Na) 


726(M + TFA) 










652(M * K) 




69 




Cj^^NjOj 


633.43 


634<M + H) 


632(M - H) 




«ir»-F)Pb 






636(M * Na) 


726(M + TFA) 










652(M + K) 




70 


(2,3,5,6- 


C-.H^CLF.NjO, 


679.23 


700/702/7O4(M * Na) 


676/67S/680(M - H) 




uira-Cl)Pb 




73 6/73 8/720 (M + K) 


790/792/794 (M + TFA) 


73 


(2,3.44.6- peotf- 


C^.F^O, 


633.40 


654(M 4 Na) 


630(M - H) 




nPh 






670(M * K) 


666(M * CI) 


72 


PhjN 


C^^F.N.O, 


632 .57 


633(M * H) 


633(M - H) 








655(M * N») 


745(M * TFA) 


73 


PHCH 2 {Ph)N 


CaiHjoFaN^O-, 


646.59 


647(M * H) 


645(M - H) 








669(M * Na) 


683 (M * CI) 










685(M •* K) 




74 


PhCH 3 0 


C^.H^F^NjO, 


573.48 


594(M ♦ Na) 


570(M - H) 








684(M * TFA) 



Fig. 16(g) 
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MSfES) 



Ex 


R 1 


Formula 


MW 


DOS. DCg. 




76 


<2-CF 3 )Pb 


CajHj.F^'jO, 


581.40 


604(M + Nt) 580(M - 


H) 


77 


(2-Pb)Pb 


C^F^O, 


589J0 


632(M 4 Nt) 58S(M- 


H) 


78 


(2-PbCH 2 )Ph 


C^H^F^O, 


603.53 


604 (.M + H) 602(M - 


H) 


79 


(2.PbO)Ph 


qaH„F«N,0. 


605.50 


628(M * Nt) 604{M - 


H) 


80 


(3.PhO)Ph 


C3.H u F«,K,O s 


605 30 


628(M •» Ni) 604(M - 


H) 


81 


5,6,7,8- ietrabydjo-3-o»pblbyI 




567.49 


590(M « Nt) 566(M - 


H) 


82 


3-caphibyI 


CaoH2jF 4 N 3 07 


563.46 


586(M ♦ Nt) 562(M - 


H) 








608{M + K) 


H) 


83 


Ph 




513.40 


552<M * K) 512(M - 


84 


(2,6-di.F)Pb 


C s= H 1 7F e N 3 0 7 


549.38 


572(M 4 Nt) 548(M - 


H) 






662(M + TFA) 


85 


(4-Pb)Ph 


C^H^F^NaO, 


589J0 


— 58S(M - 


H) 


86 


<4-MeO)Ph 


C^H^F.NjO. 


543.43 


5B2(M 4 K) 542(M - 


H) 


87 


Pt,CH 


C aP H a F.N s O- 


603.53 


642(M K) 602(M - 






MSfES> 



Ex. 


R 1 


Fonnult 


MW" 


DOS. 


neg. 




89 


(2-Pb)Ph 


C*,H„F«N 3 0, 


671.64 


672<M ♦ H) 


670(M - 


H) 






69<M + Nt) 


784(M + 


TFA) 


90 


(2-PbCHj)Pb 


C 35 H 3? F.N 3 0 7 


685.67 


708(M * Nt) 


684(M - 


H) 










798(M + 


TFA) 


91 


1-ntphtbyl 


C„H M F,N s O, 


645.63 


668(M + Nt) 


644(M - 


H) 








758(M ♦ 


TFA) 



Fig. 16(h) 
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E*« R 1 B Formuli MW p«. neg. 

55 5,6,7,8- CH ? 0(2,33 f 6- 

ietrabydro-3- tcir»-F-Ph) 
napfatbyl 

94 5,6,7,8- CH-OPO(Mc)Ph 
le irt hydro- ]«■ 
napbthyl 

95 5,6,7,8. CH 2 OPOPb a 
ictnbydroO- 
napbtfayl 

96 (2-PbCHJPb CH r OPOfMe)Pb 

97 (S-PbCHJPb CH r OPOPh = 

98 (2-Pb)Pb CH s OPO(Me)Pb 
95 (2-Ph)Ph CH 2 OPOPh 5 



C«H M F,N s O T 649.64 672(M * Na) 648(M ~ H) 



Cj 3 H 43 N 3 O t P 639.68 662(M * Ni) 638(M - H) 

752(M * TFA) 

Cj.H^NjO.P 70 J. 75 724(M + Na) 700{M + H) 
7 40 (M + K) 

C«R l2 N ? O.P 675.72 698(M * Ni) 674(M - H) 

734<M * K) 788(M * TFA) 

C^jH^NjO.P 737.79 7 60(M -^Na) 736(M - H) 

776(M * K) E50(M * TFA) 

C,H 4r N 3 O a P 661.68 6S4(M * Ni) 660{M - H) 

700 (M «. K) 774<M * TFA) 

C„H 40 N 3 0 B P 723.75 746(M * Ni) 722 (M - H) 

762(M * K) 836(M * TFA) 




MSfESV 



Ex. 


A 


Formula 


MW po*. ncg. 


303 


corieuciue 




60534 628(M * Na) 604(M - H) 
644<M * K) 640(M + Q) 

738(M * TFA) 


304 


(t-bmy})g]ycioe 


C„H 3 ,F,N 3 0 7 


60534 606(M * H) 604 (M - H) 
628(M + Na) 640(M + C3) 
644<M + K) 718(M * TFA) 


305 


(l-buty Alanine 




61937 620<M «■ H) 63 8(M - H) 






642(M - Na) 732(M «• TFA) 
658(M 4- K) 


106 


pbccyigjycioc 


C»H a F<N,0, 


62533 626(M + H) 624(M - H) 




648(M * Na) 6 60 CM ♦ CI) 
664{M «■ K) 738(M + TFA) 


107 


pbeoylilanioe 


C3 3 H»F # N 3 0 7 


63936 640<M + H) 638(M - H) 






662(M * Ni) 674(M + a) 
678(M + K) 712(M ♦ TEA) 


108 


bomopbcaylaUnioc 


C 33 H 2 ,F,N 3 0, 


65339 654<M * H) 652(M - H) 
676(M + Ni) 68S(M «■ C3) 
692(M + K) 766(M ♦ TFA) 


109 


1 -aminocyclopemane 
caiboxylic »cid 


C»H 23 F«,N 3 0, 


6033 3 626<M + Na) 602(M - H) 
642(M + K) 



Fig. 160) 
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MSfES^ 



Ex, 


B 4 


Fonnubt 


MW 


pot. 




ncg. 




334 


Fb 




363.3? 


3S6(M * Nt) 




362<M - 


H) 


225 


PbCH, 






402(M * K) 








C„H a N a O d 


377.40 


40Q(M + Na) 




376(M - 


H) 


336 






391.42 


434(M + Nn) 




390(M - 


H) 


137 








43Q(M + K) 




504(M ■*■ 


TFA) 




43337 


454<M + N«) 




430(M - 


H) 


118 


(2-l-Bu)Pta 




439.48 


442(M + N») 




418(M - 


H) 


339 


(2-Ph)Ph 






458(M + K) 




532(M -► 


TFA) 




439.47 


462(M «- N«) 




43fi(M - 


H) 


320 


(2>PhCH2)Ph 






478(M 4- K) 




552(M + 


TFA) 




453.49 


476(M * Na) 




452(M - 


H) 


321 


(2-PhO)Pb 






492<M ♦ K) 




566(M + 


TFA) 




455.47 


478(M + Na) 




454(M - 


H) 


322 








494<M * K) 




568(M * 


TFA) 


2-Tiftphthyl 




433.43 


436(M Na) 




432(M - 


H) 


323 








452<M - K) 




526(M f 


TFA) 


3-napbthyl 


C»H„N,0 6 


433.^3 


436(h4 4- Na) 




432(M - 


H) 










452(M + K) 




526(M * 


TFA) 


32^ 


4-C}-3-oapbthyl 


CyH c aN ; O fl 


4<7.67 


470/472 (M + 


Na) 


446/448(M - H) 


125 


5.6,7,g-teirahydro.3- 






486/468 (M + 


K) 








437.46 


440(M ■+ N») 




416(M - 


H) 




daphliyl 






456(M * K) 




530(M * 


TFA) 


326 


l^.^ieirabydjoO- 




437.46 


440 (M + Na) 




43 6(M - 


H) 


327 


oapblbyl 






456(M * K) 




S30(M t 


TFA) 


(3-naphihyl)CH 2 




427.46 


450CM f Na) 




426{M - 


H) 










466(M * X) 




540(M * 


TFA) 



Fig. 160) 
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1 


(3S)-3-[N-(N'-(l -NaphthyI)OxamyI)Leucinyl] Amino-4-Oxobutanoic Acid 




\3x^o) -> (.j^ \ l ^^^pntnyy wxamyjji^cucinyij /uriinoo-riuoro-4~ 
Oxopentanoic Acid 


3 


(iK^j-^-^iN-^N -(l-J\apntnyi)Oxainy])VaIinylj Amino-5-F]uoro-4-Oxopemanoic 
Acid 


4 


(3S)-3-|N-(N -(l-Naphthy])Oxamyl)VahnyIj Ammo^5-(2 ,6'- 
Dichlorobenzoyloxy)-4-Oxopentanoic Acid 


15 


(3S>3-|>I-(N , -(l-NaphthyJ)OxarnyI)LeucinyI] Amino- 
5CDiphenylphosphinyloxy)-4-Oxopentanoic Acid 


28 


(SSj-SlN-CN'-Cl-NaphthylmethyOOxairiyOValinyl) Ammo-5-(2\3 , ,5 , ,6 - 
Tetrafluorophenoxy)-4-Oxopentanoic Acid 


75 


(3S)-3-[N-(N'-(2-ien-Butylphenyl)OxamyI)A]aninyl]Amino-5-(2',3 , ,5',6'- 
Tetraflluorophenoxy)-4-Oxopentanoic Acid 


88 


(3S)-3-[N-(N ? -(2-Ph^ 

(2',3 , ,5 , S 6 , -Tetraflluorophenoxy>4-Oxopentanoic Acid 


92 


(3S)-3-[N-(N^(5A7,8-Te^ 

Amino-5-(2 , ,6 l -Dichlorobenzoyloxy)-4-Oxopentanoic Acid 


100 


(3S)-3-[N-(N'-NaphthyI)Oxamyl)Homoprohnyl] Amino-5-(2 , ,3 , ,5',6'- 
Tetrafluorophenoxy)-4-Oxopentanoic Acid 


101 


(3S)-3-[N^(NHl-Naphthyl)Oxamy])Indoline-2-Carbonyl]AInino-5-(2 , ,3 , ,5 , J 6 , - 
Tetrafiuorophenoxy)-4-Oxopentanoic Acid 


102 


(3S)-3-^N-(N , -(l-Naphthyl)Oxamy])Cyclohexy]glycinyl]Amino-5-(2 , ,3^5^6 , - 
Tetrafluorophenoxy)-4-Oxopentanoic Acid 


110 


(3S)-3-[N-(N , -(l-Naphthy])Oxamy])Methioninyl](Sulfoxide)]Amino-5- 
(2 , ,3',5',6'-Tetraf]uorophenoxy)-4-Oxopentanoic Acid 


111 


(3S)-3-[N-(N'-(l-Naphthy])Oxamy])Hornoprolinyl]Amino-4-Oxobutanoic Acid 


112 


(3S-3-[N-(N*-(2-(lH-Tetrazol-5.y])Phenyl)Oxamyl)Valinyl]Amino-4- 
Oxobutanoic Acid 


113 


(3S)-3-[N-(N'-(l-Adamantanyl)Oxamyl)Valinyl] Amino-4-Oxybutanoic Acid 



Fig. 16(k) 
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ibc compounds of the Formula 1: 

Fonnuli I 




wherein; 

d is 0, 3 or2; 

X is CH 2 , C=0. O, S or NH; 

A is a natural or unnatural amino acid of Formula Ila-i: 
o 

lib 

R 5 O 

nc 




iid 

R 1 




Uc 



Fig. 



-continued 



10 



15 • 



20 



25 



30 



35 



40 




Uf 



tlh 



45 

B is a hydrogen atom, a deuterium atom, Cj. 10 straight 
chain or branched aUcyl, cycloalkyl, phenyl, substituted 
phenyl, napbibyl, substituted naphtbyl, 
2-bcn2oxazoiyI, substituted 2-oxazolyl, (CH 2 )J 

50 ycloalkyl, (CH^pncnyl, <CH 2 ) m (subsiitutcd phenyl)*, 
(CH 2 ) m ( ] or 2-napbtbyl), <CH 2 ) m hetcroaryU 
balometbyl, CO : R 13 , C0NR J4 R 15 , CH-ZR 1 *, 
CH r OCO(aryl), CH 2 OCO{bcteroaryi) t or CH 2 OPO 

5J (R l7 )R 38 , where Z is an oxygen or a sulfur Horn, or B 

is a group of tbe Formula Illa-c: 

[Us 



60 



65 




16(1) 
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r.aphtnyl). 



10 



25 



20 



30 



R 3 is phenyl, substituted phenyl, napbtbyl, substituted 

napbtbyl, betcroaryl, or substituted betcroaryl; 
R- is hvdroeen, alkyl, cycloalkyl, pbcoyl, substituted 
phenyl. <CH 2 ) m NH 2 , (CH 2 ) NHCOR 10 (CH 2 ) m N 
(C«NH)NH 5 , (CH 2 ^C0 2 R 3 , (CH 2 ),OR 3 \ (CHJ P 
SR 33 , (CH 2 ) m cycloalkyl, (CH 2 ) m pbenyl, (CH r ) m 
(substituted phenyl), (CH 2 ) m (l or 2-napbibyl) t or 
(CH-.) betcroaryl, wherein beieroaryl includes (but is 
not limited to) pyridyl, tbicnyl, furyl, thiazolyl, 
imidazolyl.pyrazolyl, isoxazolyl, pyrazinyl, pyrimidyl, 
iriaooyl, tetrazolyl, and indolyl; 
R 3 is bvdrogen, alkyl, cycloalkyl. (cycloalkyl)alkyl, 35 

pbenyialkyl, or substituted pbenyJaikyl; and wherein 
R J is alkyl, cvcloalky], phenyl, substituted phenyl, 
(CH.) m KH./(CH 2 ) m NHC0R i0 , (CH 2 ) m N(C-NH) 
N H ;. (CH^CO = R 3 , <CH 2 ) p OR 3 \ (CH 2 ),SR 3 % 
(CH-) m cvcloalkyl. (CH^phcnyl, (CH 2 ) m (subsuruted 40 
pbcnvl); (CH a ) m (3 or 2-napbtbyl), or (CH 2 ) m 
bcteroaryl, wherein betcroaryl includes (but is not 
limited to) pyridyl, thienyl, furyl, thiazolyl, imidazolyl, 
pyrazolvl, isoxazolyl, pyrazinyl, pyrimidyl, triazinyl, 
tetrazolyl, and indolyl; 45 
R 4B is hydrogen or methyl, or R - and R** taken together 

arc ^(CHj}^ — where d is an inierger from 2 to 6; 
R 3 is phenyl, substituted phenyl, (CH^pbcnyL (CH^ 
(substituted phenyl), cycloalkyl, or benzofused 
cycloalkyl; 

R e is hydrogen, alkyl, cycloalkyl, phenyl, substituted 
pbenvl. (CH 2 )„cycloalkyl, (CH 2 ) m pbcnyl, (CH 2 ) m 
(subs'tiruied phenyl), or (CH 2 ) m (l or 2-napbtbyl); 

R~ is hydrogen, fluorine, oxo (i.e., «=0), alkyl. cycloalkyl, 
phenyl, substituted phenyl, napbtbyl, (CH 2 ) m 
cycloalkyl. (CHj^pbcnyl, (CH 2 ) m (subsiituicd phenyl), 
(CH 2 )J1 or 2-napntbyl), OR", SR 3= , or NHCOR 10 ; 

R* is hydrogen, oxo, alkyl, cycloalkyl, phenyl, substituted 
phenyl, napbtbyl. (CH 2 ) m cycloalkyl, (CH 2 ) w phcnyl, 
(CH-) m (subsiituicd phenyl), or (CH 2 ) m (l or 
2-napbthyl); 

R e is alkyl, cycloalkyl, (CH 2 ) m cycloaIkyl, (CH 2 ) m phcnyl, 
(CHOJsuDSiiiutcd phenyl), (CH-)Ji or 2-napbibyl), 
or COR 10 ; 

R 30 is bvdrogen, alkyl, cycloalkyl, phenyl, substituted 
phenyl, napbtbyl, (CH^cyclo alkyl, (CH, 2 ) m phcnyl, 



(CH-)Jsubstirutec phenyl), (CH 2 ) m (l or 2-r. 
OR 3 *\ or NR 3 *R 1J ; 
R J: is hydrogen, alkyl, cycloalkyl, phenyl, substituted 
pbcnvl, napbtbyl, (CH 2 )„,cycloalkyl, (CH : ) m pbcnyi, 
(CH 2 ) m ( SUDSliluIcd Phenyl), or (CH 2 ) m (l or 
2-napbthyl); 

R 2: is alkvl, cycloalkyl, phenyl, substituted phenyl, 
napbtbyl," (CH 2 ) m cycloalkyl, (CH^jpheoyl. (CH^ 
(substituted phenyl), or (CH-)^! or 2-napbthyl); 

R 33 is alkyl, cycloalkyl, (CH-) m cyclo alkyl. (CH 2 ) m 
phenyl, (CH ^(substituted phenyl), or or 
2-napbthyl); 

■ R 34 is hydrogen, alkyl, cycloalkyl, phenyl, substituted 
phenyl, napbtbyl, substituted naphthyl, (CH 2 ) W 
cycloalkyl, (CH 2 Lphenyl, (CHJ^Csubstiruied phenyl), 
or (CHj M (l or 2-napbtbyl); 
R 15 is hydrogen or alkyl; or 

R 14 and R 15 taken together form a five, six or seven 
membcred carbocyclic or hcterocycu'c ring, such as 
morpbolinc or N*subsiitutcd pipcrazinc; 

R 36 is pbenyi, substituted phenyl, napbtbyl, substituted 
napbtbyl, betcroaryl, (CH 2 ) m pbcnyl, (CH 2 ) m 
(substituted phenyl), (CH 2 ) m (l or 2-naphtbyl), or 
(CH 2 ) w beteroaryU 

R 37 and R ja are independently alkyl, cycloalkyl, phenyl, 
substituted phenyl, napbtbyl, or pbenyialkyl, substi- 
tuted pbenylalkyl, or (cycloalkyl)alkyl; 

R 1P and R 20 are independent^ hydrogen, alkyl, phenyl, 
substituted phenyl, (CH 2 ) m pbcnyl, or (CH^ 
(substirutcd pbenyi), or R 3 * and R 20 taken together are 
— (CH^CH^— ; 

R 23 is hydrogen, alkyl, phenyl, substituted phenyl, 
(CH-) m "pbenyl, (CH 2 ) m (substituted phenyl); 

R = % R 23 and R 24 arc independently hydrogen or alkyl; 

Y 3 is CH 2 , (CHj),, (CH 2 ) 3 , or S; 

Y= is O or NR 24 ; 

Y 3 is CH 2 , O, or NR 24 ; 

a is 0 or 1 and b is 1 or 2, provided that when a is 1 then 
b is 1; 

c is 1 or 2, provided that when c is 1 tben a is 0 and b is 

l; 

id is 1, 2,3 or 4; and 
p is 1 or 2; 

or a pharmaceutically acceptable salt thereof. 



50 



55 



60 



65 



Fig. 16(m) 
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1. Ad isolated compound of the following formula: 

Formula I 




wherein: 

n is 0, 1 or 2; 

X is CH 2 , C=0, O, S or NH; 



Fig. 17(a) 
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A is a moieiy of Formula Ila-i: 
o 
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•continued 

IDs 




ili 



B is a hydrogen atom, a deuterium atom, Cj. J0 straight 
Hd chain branched alkyl, cycloalkyl, phenyl, substituted 

phenyl, napblbyl, substituted naphthyl, 

30 2-benzoxazolyl, substituted 2-oxazolyl, (CH a ) m 
cycloalkyl, (CH 2 ) m pbcnyl, (CH-XJsubstituied phenyl)*, 
(CH : ) m (l or 2-naphthyl), (CH 2 ) m hctcroaryl, 
halomcthyl, C0 2 R 13 , CONR 34 R> 3 , CH 2 ZR lfl , 
CH.OCOCaryl), CH 2 OCO(hetcroaryl), or CH 2 OPO 

35 (R a *)R 38 , where Z is an oxygen or a sulfur atom* or B 

is a group of the Formula Illa-c: 




WO 03/068242 



PCT/US03/04457 



178/206 



R J is pbenvl, substituted phenyl, naphthyl, substituted 
naphthyl* heieroaryl, or substituted heieroaryl; 

R= is bvdiogcn, alkvi, cycloalkyl, phenyl, substituted 
phenyl, (CH^NH*. (CH^NHCOR" (CH 2 ) m N 
(C-NH)NH * (CHJ/TO-R*. (CH-J^OR 33 , (CHJ F 
SR 12 , (CH.) m c vcloalk y I » (CH 2 ) m pbcnyl, (CH 2 ) m 
(substituted* phenyl), (CHJ^l or 2-napbtbyl), or 
(CH^beteroaryl, wherein bcieroaryl includes (but is 
do! limited to) pyridyl, thienyl, furyl, tbiazolyl, 
imidazolyl, pyrazolyl, isoxaxolyl, pyrazinyl, pyrimidyl, 
iriazinyl, tetrazolyl, and indolyl; 

R 3 is bvdrogen, alkyl, cycloalkyl, (cycloalkyl)alkyl, 
pbenylalkyl, or substituted pbenylalkyl; and wherein 

R 4 is alkyl, cycloalkyl, phenyl, substituted phenyl, 
(CH 2 ) m NH 2 , (CH 2 ) m NHCOR a0 , (CH^N^NH) 
NH 2 ; (CH^C0 2 R 3 ,(CH^OR", (CH^SR 3 -. (CHJ m 
cvcloallcyl, (CHJ^phenyl, (CHJ^substituted phenyl), 
(CH 2 ) m (l or 2-napbtfayI), or (CH^ heieroaryl, 
wherein beteroaryl includes (but is not limited to) 
pvridyl, tbicnvl, furyl, thiazoiyi, imidazolyl, pyrazolyl, 
isoxazolyl, pyrazinyl, pyrimidyl, triazinyl, tetrazolyl, 
and indolyl; 

R 4 ° is hydrogen, or methyl, or R* and R*" taken together 
arc — ^CHjj — where d is an interger from 2 to 6; 

R 3 is pbenvl, substituted phenyl, (CH^henyl, (CHJ^ 
(substituted phenyl), cycloalkyl, or benzofused 
cycloalkyl; 

R 6 'is bvdrogen, alkyl, cycloalkyl, phenyl, substituted 
pbenvl, (CH 2 ) m cycloalkyl, (CH^pbenyl, (CH^ 
(substituted phenyl), or (CH 2 ) m (J or 2-napbtbyl); 

R 7 is bvdrogen, fluorine, oxo, alkyl, cycloalkyl, phenyl, 
substituted phenyl, naphthyl, <CH 2 ) m cycloaIkyl, 
(CH,) m pbenyI, (CH 2 ) m (substiruted phenyl), (CH z ) m (l 
or 2-nTphtbyl), OR", SR , or NHCOR 30 ; 

R s is hydrogen, oxo, alkyl, cycloalkyl, phenyl, substituted 
phenyl, naphthyl, (CH 2 ) m cycloalkyl, (CH 2 ) m phcnyl, 
(CH 2 )„(substituied phenyl), or (CH 2 ) m (l or 
2-naphthyl); 

R p is alkvl, cvcloalkyl, (CH 2 ) m cycloalkyl, (CH 2 ) m phenyl, 
(CH.Usubstituied phenyl), (CH^l or 2-naphthyl), 
or COR 10 ; 

R 30 is bvdrogen, alkyl, cycloalkyl, pbeDyl, substituted 
phenyl, napblbyl, (CH-) m cycloalkyl, (CH^henyl, 
(CH.)^^ 1 "" 1 ^ P bcnvl )» ( CH 2)«.( a or 2-naphthyl), 
OR", m or NR 3 *R Ji ; 

R 33 is bvdrogen, alkyl, cycloalkyl, phenyl, substituted 
phenyl, naphthyl, (CH^cycloalkyl, (CH^pbenyl, 
(CH 2 ) m (substituted phenyl), or (CH 2 ) m (l or 
2-napbtbyl); 

R J2 is alkyl, cycloalkyl, phenyl, substituted phenyl, 
naphthyl, (CH ^cycloalkyl, (CH-Lpbcoyl, (CHJ m 
(substituted phenyl), or (CHJ^l or 2-napbtbyl); 

R 33 is alkyl, cycloalkyl, (CHJ^cycIoalkyl, (CHJ^ 
phenyl, (CH^substiruied phenyl), or (CHJ^l or 
2-napbtbyl); 

R 3 * is hydrogen, alkyl, cycloalkyl, phenyl, substituted 
pbenvl, naphthyl, substituted naphthyl, (CH 2 ) m 
cvcloalkyl. (CH^pbcnyl, (CH^Jsubstituted phenyl), 
or (CH 2 ) m (l or 2-naphthyl); 

R 15 is hydrogen or alkyl; or 

r j- and' R 25 taken together form a five, six or seven 
membcred carbocyclic or heterocyclic ring, such as 
morpboline or N-substitmed pipcrazine; 

R 36 is phenyl, substituted phenyl, naphthyl, substituted 
naphthyl, heieroaryl, (CH 2 ) m pbenyl, (CH 2 ) m 



(substituted phenyl), (CH 2 ) m (l or 2-naphthyl), or 
(CH 2 ) m beicroaryl; 
R 37 and R 3fc are independently alkyl, cycloalkyl, phenyl, 
substituted phenyl, naphthyl, or pbenylalkyl, substi- 
5 ruted phcnylalkyi, or (cycloalkvl)alkyi; 

R 39 and R 20 are independently hydrogen, alkyl, phenyl, 
substituted phenyl, (CH 2 ) m pbcnyl, or (CH 2 ) m 
(substituted phcnvl), or R" and R 20 taken together arc 
10 -{CH=CH)--;' 

R 23 is hydrogen, alkyl, phenyl, substituted phenyl, 

(CH 2 )J phenyl, (CH^subsurutcd phenyl); 
R 22 , R 23 ^ R 2- m independently hydrogen or alkyl; 
15 Y 3 is CH 2 , (CH^, (CH^, or S; 
Y 2 is O or NR 24 ; 
Y 3 is CH 2 , O, or NR 2 '; 

a is 0 or 1 and b is 1 or 2, provided that when a is 1 then 
20 b is 1; 

c is 1 or 2, provided that wben c is 1 then a is 0 2od b is 

i; 

m is 1,2,3 or 4; and 
25 p is 1 or 2; 

or a salt thereof. 

2. The compound of claim 1 where X is oxygen* 

30 3. The compound of claim 1 wbcre X is sulfur. 

4. Tbe compound of claim 1 where X is NH. 

5. The compound of claim 1 wbcre X is CH 2 . 

6. Tbe compound of claim 1 where X is C—O. 

7. The compouod of claim 1 wherein A is 



35 



IU 




45 



8. Tbe compound of claim 1 wherein 

50 R* is lower alkyl, cvcloalkyl, phenyl, substituted phenyl, 
(CH 2 )„NH 2 . (CH 2 ) m OR 30 , (CH 2 ) m SR 3 \ (CH 2 )„ 
cycloalkyl, (CHJ^henyl, (CHJJsubsutuied phenyl), 
or (CH^l or 2-napbtbyl); and 
R 4 ° is hydrogen. 

55 9. Tbe compound of claim 1 wherein A is 



60 



R 5 O 



lib 



65 10. The compound of claim 9 wherein R 5 is phenyl, 
substituted phenyl, (CH 2 ) m pbenyl, (CH 2 )„, (substituted 
phenyl), cycloalkyl, or 2-indanyl. 
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11. The compound of claim 1 wherein A is 



-continued 



ltd 




Be 




25 



14. Tbe compound of claim 13 wherein 

R 8 is hydrogen, oxo, cycloalky], phenyl, substituted 

phenyl, or napbthyl; and 
Y 3 is CH 2 , (CH-) a , (Q) 3 , or S. 

15. Tbe compound of claim 1 wherein A is 

lib 



35 




40 



45 



16. The compound of claim 15 wherein a is 0. 

17. The compound of claim 1 wherein 

B is hvdrogen, 2-benzoxazolyl, substituted 2-oxazolvl, 
CH 2 ZR J3 , CH 2 0CO(aryl), or CH.OPO(R J6 )R 37 ; and 
Z is 0 or S. 

18. Tbe compound of claim 1 wbercin B is 



50 



in. 




55 



60 



are 



30 



12. Tbe compound of claim 11 wherein R* 7 is hydrogen, 
fluorine, cycloalkyl, phenyl, substituted phenyl, napbthyl, 
(CH.)„cvcJoaJkvl, (CH 2 ) n pbenyl, (CH 2 ) n (substiiuted 15 
phenyl), (CH^O or 2-napbibyl), OR 10 , or SR 11 . 

13* The compound of claim 1 wherein A is 



20 




file 



19. Tbe compound of claim 18 wherein R afi and R 20 arc 
independently hvdrogen, alkyl, or phenyl, or wherein R 19 
and R 20 taken together are — (CH=CH) 2 — . 

20. The compound of claim 1 wherem 
X is O or NH; 

n is 0 or 1; 

R 1 is substituted phenyl, naphtbvl, or substituted napb- 
thyl; 

U 2 is hydrogen, lower alkyl, (CH^CCLR 3 , (CHJ m 
(substituted phenyl), (CHn) m (l- or 2-naphtbyl), or 
(CH^ietrazolyl; and 

R 3 is hydrogen or lower alkyl. 

21. Tbe* compound of claim 20 wherein R* is 1 -naphthyl. 

22. Tbe compound of claim 20 wherein R 1 is 2-naphtbyl. 

23. Tbe compound of claim 20 wbercin R J is substituted 
naphthyl. 

24. Tbe compound of claim 23 wbercin substituted naph- 
thyl is 2 -carboxy-1 -napbthyl. 

25. The compound of claim 20 wbercin R J is substituted 
phenyl. 

26. Tbe compound of claim 25 wherein substituted phenyl 
is 2-substituted phenyl. 

27. Tbe compound of claim 26 wherein 2-substituted 
phenyl is (2-pbcnyl)pbcnyl. 

28. Tbe compound of claim 20 wherein A is alanine, 
valine, leucine cyclobcxylalanine, phcnylgycinc or 
t-butylgjycioc. 

29. Tbe compound of claim 28 wbercin R 3 is 1 -napbthyl. 

30. Tbe compound of claim 28 wbercin R 1 is 2-napbtbyl. 

31. Tbe compound of claim 28 wherein R J is substituted 
napbthyl. 

32. The compound of claim 31 wherein substituted napb- 
thyl is 2-carboxy-l -naphthyl. 

33. Tbe compound of claim 28 wherein R 1 is 2-substituted 
phenyl, 

34. The compound of claim 33 wherein 2-substituted 
phenyl is (2-pbenyl)phenyl. 

35. Tbe compound of claim 20 wheTein R 2 is (CH^ 
C0 2 R 3 and n is 0. 

36. A composition comprising a compound of claim 1 in 
combination with a carrier. 
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WO 03/068242 



PCT/US03/04457 



180/206 

(Formula lb) 




Ex. 










mICE 


CPP32 


MCH2 


MCH3 


MCH5 






X 


D 


R 






l 50 CuM) 






11 


3-n»pbthyl 


CH, 


o 


H 


3.86 


1.59 


4.19 


8.78 


12.2 


12 


3-napbihyl 


o 


0 


H 


0.597 


0.139 


0.846 


1.95 


0.823 


33 


' 2-naphiby) 


o 


0 


H 


2-57 


0.944 


18.6 


8.87 


>30 


34 


3-ncphthyl 


o 


0 


CH 3 


3.99 


0.376 


3.28 


1.32 


2.43 


35 


6 : Bi-3-naphihyl 


o 


0 


CH 3 


6.84 


4.83 


33.8 


32.4 


29.3 


36 


3-Daphtbyl 


s 


0 


H 


2.75 


0.195 


1.43 


3.74 


7.42 


37 


2-D6phLhyl 


s 


0 


H 


0.792 


0.269 


3.36 


2.52 


11.0 


38 


2-napbtbyl 


CH 2 


3 


H 


3.80 


2.76 


34.5 


38.2 


»50 


39 


3-ntpbihyl 


c=o 


3 


H 


0.408 


0.967 


11.8 


11.3 


11*2 


20 


3-naphlhyl 


c— o 


3 


CH 3 


4.55 


9.88 


24.9 


29.8 


3.25 


23 


2-napblhyi 


o-o 


3 


H 


0.543 


3.42 


10.3 


7.43 


5.23 


22 


3-napbthyl 


o 


3 


H 


0.686 


0.059 


0305 


137 


9.81 


23 


2-nnpbtbyl 


o 


3 


H 


3.32 


0.930 


5.90 


9.65 


15.2 


24 


3-n*pbLhyl 


s 


3 


H 


0.563 


0.412 


2.72 


3.60 


36.3 


25 


2-napblhyl 


s 


3 


H 


0.611 


0.837 


3.62 


5.89 


35.0 


26 


2-Me-3-Dftpblhyl 


o 


0 


H 


0.843 


0.375 


32.4 


4.16 


4.14 


27 


<J-MeO-3-napbthyl 


o 


0 


H 


0.833 


0.263 


22.6 


4.08 


1.45 


2S 


4-C3-3-napblhyl 


o 


0 


H 


0.429 


0.233 


32.0 


3.38 


1.69 


25 


2,*-diCl-3 -naphtby] 


o 


0 


H 


0.343 


0.357 


23.4 


3.63 


3.04 


30 


1-isoquinolinyl 


o 


0 


H 


44.2 


1.57 


>50 


34.7 


>50 


33 


4-quinolinyl 


o 


0 


H 


353 


0.232 


>50 


4.57 


>50 


32 


5-quinolinyl 


o 


0 


H 


5.25 


0.412 


>50 


3.85 


4.02 


33 


5-isoquisoiinyl 


o 


0 


H 


5.34 


0.407 


42.7 


3.48 


3.64 


34 


8-qujjiolinyl 


o 


0 


H 


13.7 


0.347 


32.5 


3.53 


2.24 


35 


pbeoyi 




0 


H 


>10 


9.74 


ND 


>30 


>10 


36 


phenyl 


o 


0 


CH 3 


20.4 


3.77 


>10 


8.27 


>30 


37 


phenyl 


o 


3 


H 


9.42 


0.439 


>50 


6.04 


>30 


38 


phenyl 


o 


0 


H 


>10 


3.40 


>50 


>30 


>30 


39 


2-bipbeoyl 


o 


0 


H 


0.636 


0.095 


0.717 


2.02 


3.73 


40 


3-bipbenyl 


o 


0 


H 


3.30 


0.333 


34.5 


3.75 


3.86 


41 


4-bipbenyl 


o 


0 


H 


3.90 


0.763 


20.5 


12.0 


7.53 


42 


(2-bec2yl)pbenyl 


o 


0 


H 


0.523 


0.490 


30.3 


3.36 


6.05 


43 


(4-benzyl)phenyl 


o 


0 


H 


3.80 


0.346 


38.9 


4.43 


4.72 


44 


(4-pbenoxyjpbenyJ 


o 


0 


H 


2.21 


0.545 


21.2 


6.82 


9.28 


45 


(2-beniyloxy)phenyl 


o 


0 


H 


2.40 


0.222 


9.75 


2.20 


434 


46 


(4-benzyloxy)phenyl 


o 


0 


H 


2.51 


0.570 


33.4 


7.25 


8.60 


47 


(2-cyclo-pcntyl)- 
pbenyl 


o 


0 


H 


0.538 


0.397 


3.37 


1.49 


1.86 


48 


(4-cydo-peotyI)- 
pbenyl 


o 


0 


H 


2.20 


0.319 


51.2 


5.23 


5.90 



Ex. 
No. 


R 1 


X 


n 


R 2 


mICE 


CPP32 


MCH2 


MCH3 


MCH5 


49 


[2-(3-adamantanyl)- 


0 


0 


H 


1.43 


0.474 


5.86 


2.79 


3.87 




4-Mc]pbenyl 












323 


8.24 


435 


50 


4-(3-adamantanyl)- 


0 


0 


H 


1.83 


0.528 




phcnyl 














2.74 


1.75 


53 


5,6,7,8-ieirabydro-l • 


0 


0 


H 


1.81 


0324 


11.8 


52 


naphihyl 

5 r 6,7..8-tctiahydro-2- 


0 


0 


H 


2.57 


0.162 


28.6 


231 


4.95 




naphlhyl 
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MS(ES) 



Ex. 


R 1 X 


D 


R 3 


Formula 


MW 


po». neg. 




54 


2-aapbthyI O 


0 


H 


C^FNiOe 


432.45 


433(M + H) 431(M - 


H) 














455(M + Ni) 545(M 4 


TFA) 














471(M + K) 




55 


1-mphthyi O 


1 


H 




446.47 


447(M + H) 445 (M - 


H) 














489(M + N«) 559(M * 


TFA) 


56 


(2-Ph)Ph O 


0 


H 


C 2 «H 27 FN 2 O a 


458.49 


481 (M + N«) 457(M - 


H) 














497CM * K) 573 (M + 


TFA) 



Fig. 17(f) 
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Ex B 



MSfES'i 



Formula 



MW po*. 



oeg. 



63 CH a OCO(2,6-diCI— Pb) 

64 CHjOPb 

65 CH a O(2-F— Pb) 

66 CH a O(3-F— Pb) 

67 CH a O(4-F— Pb) 

68 CH 2 0(23-diF—Ffa) 

69 CH 2 0(2,4-diF— -Ph) 

70 CH 2 0(2>d£F— Pb) 

73 CH 2 0(2,6-diF— Pb) 

72 CH 7 0(3,4-diF— Pb) 

73 CH 2 0(33-diF— Pb) 

74 CH 2 0(2 t 3,4-iriF— Pb) 

75 CH 3 0(2,3,5-iTiF~- Pb) 

76 CH 2 0(2,3,6- uiF— Pb) 

77 CH 2 0(2,43-triF— Pb) 

76 CH 2 0(2,4,6-iriF— Pb) 

79 CH 3 0(2.3,5,6-ietn-Ph) 



C«H a9 FN 2 0, 
C«H a9 FN 2 0, 

C^Ha^FjNjO, 

CaHapFjK^T 

C»H 29 F,N 2 0, 

C»H„F 2 N 2 0 7 

C 2B H 2Sf F 2 N 2 0 7 
C»H 27 F 3 N 2 0 7 
C 28 H 27 F 3 N 2 0, 

C^H^F^O, 
CaH^N^O, 



6U3.45 603/6Q3 


603/603 




(M -f H) 


(M - H) 






505(M - 


H) 






545(M + K) 






52434 525(M «■ H) 


523(M - 


H) 


52434 525(M + H) 


523(M - 


K) 


52434 547(M + Na) 


523(M - 


H) 


54234 543(M + H) 


543(M - 


H) 


565(M ■» Na) 


655(M 4 


TFA) 


54234 543(M + H) 


541 (M - 


H) 


565(M * Na) 




581(M + K) 






54234 543(M «• H) 


5«(M - 


H) 


565(M + Na) 






581(M + K) 






54234 543(M * H) 


541 (M - 


H) 


565(M + Na) 




54234 543(M * H) 


5 42 CM - 


H) 


581 (M * K) 




54234 543(M * H) 


542 (M - 


H) 


565(M + Na) 






583(M + K) 






5603 3 563(M + H) 


559(M - 


H) 


583(M Na) 






599(M * K) 






56033 561(M + H) 


559(M - 


H) 


583(M * N«) 


673(M + 


TFA) 


599fM + K) 






56033 56J(M + H) 


559(M - 


H) 


583fM ♦ Na) 


673(M + TFA) 


599(M + K) 






56033 56J(M + H) 


559(M - 


H) 


5S3(M * Na) 






599(M ♦ K) 






56033 563(M + H) 


559(M - 


H) 


583(M + Na) 






5783 2 579(M ♦ H) 


577(M- 


H) 


603 (M * Na) 






637(M+ K) 







Fig. 17(g) 
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CO.H 




MSfES) 



Ex. B 



FormuLi 


MW pcx. 


oeg. 






596.53 639(M 4 N») 


595(M - 


H") 




574.55 597(M 4 Nt) 


573(M - 


HI 




574 .53 *97fM •+ 


S73(M - 


"/ 




*74J5 597fM + N»1 


573(M - 


H) 




64** .55 643 (M + HI 


643(M - 


"J 




6fi5fM 4. Na^ 


















- 


"J 












djJIM 4 lyj 








tt) 


5 /3Z575 








(M « H) 






■J* J Oj JJZ(,M 4 fij 


< ennui 


H) 




3 <*{M 4 r«l J 








590(M 4 K) 










550(M - 


H) 










C_ H FN O 




568(M - 


H) 










C 3P H 29 N 3 0, 


533.56 554(M * N») 


530(M - 


H) 


C-pHjpFjM^O, 


590.55 593(M 4 H) 


589(M - 


H) 






703(M 4 


TFA) 




549.58 550(M 4 H) 


548(M - 


H) 




572(M + No) 


6 62 CM 4 


TFA) 


C„H 3 ,N 2 0, 


630.66 633 (M 4 H) 


609(M - 


H) 




633{M 4 No) 




C 5- H> 4 N 2 0-> 


582.65 5B3(M 4 H) 


583 (M - 


H) 




605(M 4 N») 


695 {M -> 


TFA) 




623 (M 4 K) 






Cj * Hjj FpN 2 0 7 


744 J7 745(M 4 H) 


743 (M - 


H) 




767(M 4 NO 






763(M 4 K) 






C,,H s<1 N.O. 


598.65 599(M 4 H) 


597(M - 


H) 




623 (M 4 N.) 






C3 3 H3 3 F 3 N 3 0 B 


666.65 667(M 4 H) 


665 (M - 


H) 




689(M 4 NO 




C»oH„N a O, 


563.63 564(M 4 H) 


562(M - 


H) 




586(M 4 Na) 








580.63 583 (M 4 H) 


693 (M i 


TFA) 




603(M ■+ NO 






639(M 4 K) 






C 2 ,H 2P N 3 0, 


507.54 508(M 4 H) 


506(M - 


H) 


C M H a «CJ,N,0 7 


577.42 577/579(M 4 H) 


575/577 






(M- H) 






689/693 





80 CH 3 0(2 r 3,44,6-pcniaF— Ph) 
83 CH 2 0(2-CF 3 — Ph) 

82 CH 7 OC3-CF 3 — Ph) 

83 CH s O(4.CF 3 — Ph) 

84 CH 2 0(3 F 5-diCF 3 — Ph) 



85 CH : 0(2-F,3-CF ? — Ph) 

«6 CH 2 OC2,6-dia— Ph) 

87 CH 2 0(2-N0 2 —Ph) 

88 CH 2 0(4.NO = — Ph) 

89 CH 2 0(2-F,4-NO-— Ph) 

90 CH 2 0{4-CN--ph) 
93 CH 2 0(4.CF 3 O— Ph) 

92 CH s O(4.H;NCO— Ph) 

93 CH 2 0(4-PhCO— Ph) 

94 CH = 0(4-Pb— Ph) 

95 CH 2 0(4<: < F 3 .2 ? 3 r 5,6-tclnF— Ph) 

96 CH 2 0(4.PbC>— Ph) 

97 CH 2 0(4-(4--CF 3 -- PbO)Ph] 
9S CH 2 OC3-AcNH— Ph) 

99 CH 3 0(3,4-OCOS— Ph) 



300 CH 2 0(2-pvridiny!) 

303 CH 2 0(4 f 5-diCI-3-pyrids2inyl) 



302 


CH 2 0(2-nephibyl) 




556.63 557(M 4 H) 


303 


CHaOPOPh, 


Co-H^O.P 


630.63 633 (M 4 


H) 




CH 3 OPO(Mc)Pb 




653(M 4 


N«) 


304 




568.5 6 5 69(M 4 


H) 


305 


CH 2 OPOMc 3 


Ca.Ha.N-O.P 


506.49 529(M 4 


NO 


306 CH 3 OPO( D .he3cyl)Pb 


C3,H 0 N 3 0 B P 


638.28 '639(M 4 


H) 








663(M 4 


NO 








677(M 4 


K) 


307 


CH 2 OPO(PhCH 2 )Ph 


C„H 3 ,N 3 0 B P 


644.66 645(M 4 


H) 








667(M 4 


NO 


308 


CH : OPO(Mc)(4.F— Ph) 




663(M 4 


K) 


CUpHjjFNjO.P 


586.55 587(M 4 


H) 








609(M 4 


NO 


309 


CH-OPO(o-bexyl)(4.F— Ph) 


C^.HoFNnO.P 


656.69 679(M 4 


Ni) 


330 


CH 2 OPOCMe)(3-iaphtbyl) 


C„H„K 2 0,P 


638.62 639(M 4 


H) 




CH 2 0(6-Me.2-pyroD-4-yl) 




643(M 4 


NO 


313 


C«H,oK 3 0, 


538J5 539(M 4 


H) 


332 


CH a O(4-coum»riDyl) 




574.59 5 75{M 4 


H) 








597(M 4 


NO 



(M 4 TFA) 
555CM-H) 
629(M - H) 

567{M - H) 
505(M - H) 
637fM - H) 
753 (M ■» TFA) 

643CM - H) 
757(M 4 TFA) 

585(M - H) 
6 99 (M 4 TFA) 
655(M • H) 
733(M4TFA) 



537(M- 
687 (Ma 



TFA) 



Fig. 17(h) 
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C02H 




MSfES) 



Ex. B 



Formula 



MW po». 



ocg. 



113 CH 3 0(2-M«-4-pyro a .3-y]) 

134 CH 3 O{l^-diMe-4{lH)-pyrid0D-3-yl3 

115 CH r O(3-fiavonyl) 

13 6 CH 3 0(4,6~diMe-2-pyrunidiflyl) 

137 CH 2 0(4-CF 3 -2-pyrimidii>yl) 

118 CH 2 S(4,6-diMe-2-pyrimidixiyl) 

IIP CH 2 0(2,6-diMe-4»pyjiinidinyI) 

120 CH 2 0(6-CF 3 -4-pyTtinidiiiyl) 

121 CHjO(2-aV4-pyrimidinyI) 

122 CBJS(2-imidaz.oiyl) 

123 CH 2 S(l-Me.2-imidazoiyl) 

124 CHjSOH-l^^traioJ^yO 

125 CH 2 S(4-Me-4H-l r 2,4-irui2oi-3.yl) 

126 CH 2 S(3-Mc-5-letra*olyl) 
327 CH 2 S(3-Ph5-ieuazoIyI) 

3 28 CHjSiS-Mt-l A 4 " th«d tarol-2-yl) 

129 CH 2 S(5-Ph. 1 ,3,4 .oxadinzol-2-yl) 

130 CH 2 SC3-Pfc-I,2,4-ox,diaiof.5-yl) 
333 CH 2 S(4-Fh-2-tbia2o)yl) 



132 
133 



CH 2 S(4^-diPh-2-unidaxoiyI) 
CH 2 0(2-bcxaoiiuazolyl) 



134 CH 2 0(2-bcnziinidazolyl) 

135 CHjStt-bcnzothiaxotyl) 

136 CH^CS-benzimidaiolyj) 

337 CH 2 0(2-quiaoliDyl) 

138 CH 3 0(3-i*oquinolinyl) 

339 CH 2 0(3-boquinolinyl) 

140 CH 2 0(4-quiuaxoliny!) 

141 CH 2 0(fi-quinolu]yl) 

342 CH 2 0(3-Me-4.C0 3 Et-Uoxa2o)-5-yl) 

343 CH 2 0(3-Pb-3-CF 3 -pyrazoi-5-yl) 

344 CH 2 0(5-C0 2 Me-isoxazot-3-yl) 

j 45 CH 2 0(5-iPr-isoxazol-3-yl) 

146 CH 2 0(3-benzoisoxazolyi) 

147 CH3O(3-Me-5-CF 3 .pyra20l.3-yl) 

348 CH 2 0(3-benzotriaxolyl) 

349 CH = O(N-pbih 0 limidyi) 



C„H„N 3 O a 
C3,H 34 N 2 O s 

C :7 H 27 F 5 N 4 0 7 

C^H^F^O, 

C 3O H, 0 N.O 7 S 

CWJaoN-OaS 

C 31 H 31 N 3 0, 

C 3J H 3I N 3 0 7 
Q»H 3l N 3 0 7 

C^HjoN.O, 

C aP H 33 N 3 0 10 
C 32 H 31 F 3 N - 0 7 

CjeH^NjO, 

C 37 H 2P F 3 N <1 0 7 

CaaHaaNsO, 
GaoHa»N 9 0, 



53855 

55359 
650.68 
53658 
57653 
5S2.64 

53658 
57653 
57653 
51258 



539(M 4 H) 
561(M 4 Na) 
552(M + H) 
653 (M 4 H) 
537(M + H) 
577(M + H) 
553(M 4 H) 
575(M 4 Na) 
537(M 4 H) 
577(M 4 H) 
5 77 CM + H) 
533(M 4 H) 



526.63 527(M + H) 
53357 534(M * H) 
52759 52fi(M 4 H) 



52S58 
590.65 
544.64 
590.65 

590.65 
605.72 

664.77 
563.62 

546.58 

579.68 
562.64 



529(M + H) 
593 (M + H) 
545(M 4 H> 
591 (M + H) 
613(M 4 Na) 
593 (M 4 H) 
606(M + H) 
628(M 4 Na) 
665(M + H) 
564(M + H) 
586(M 4 Na) 
547(M 4 H) 
569(M 4 Na) 
580(M 4 H) 
563(M 4 H) 



557.60 558(M + H) 

5S0(M 4 Na) 
557.60 558(M + H) 
557.60 558(M + H) 
580(M 4 Na) 
55BJ9 S59(M 4 H) 
557.60 558(M + H) 



583.59 
640.61 
555 54 

53958 
54756 
57854 

54757 
57557 



5B4(M 4 H) 
641 (M 4 H) 
556(M ♦ H) 
578(M 4 Na) 
540(M 4 H) 
548(M * H) 
579{M 4 H) 
601 (M 4 Na) 
548(M + H) 
576(M 4 H) 



537(M- 
651 (M * 
550(M - 
649(M - 
535(M - 
575(M - 
551(M - 
665 (M 4 
535(M - 
575(M - 
575(M- 
531(M- 
625(M * 
525(M- 
532(M - 
526(M - 
640 (M h 
527(M - 
589 (M 
543CM 
589 (M 
703(M 
589 (M 
604 CM 



H) 

TFA) 
H) 
H) 
H) 
H) 

- H) 
► TFA) 
-H) 
-H) 

- H) 

- H) 
♦ TFA) 

- H) 
-H) 

- H) 
+ TFA) 

- H) 
-H) 

- H) 

- H) 
4 TFA) 
-H) 
-H) 



6«<M - H) 
562(M - H) 

545 (M - H) 

578(M - H) 
563 (M - H) 
675 CM 4 TFA) 
556CM - H) 
670(M 4 TFA) 
556CM - H) 
556(M - H) 
670CM 4 TFA) 
557(M - H) 
556(M - H) 
670(M 4 TFA) 
582(M - H) 
639(M - H) 
554(M - H) 

5 38 CM - H) 
546(M - H) 
577(M - H) 

6 60 CM 4 TFA) 
574CM 4 H) 
688(M 4 TFA) 



Fig. 170) 
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MS(ES) 



Ex 


B 


FormuU 


MW po*. 


oeg. 


150 


CH.OCO(2,6-di-a— Ph) 


c,,H M cyiA 


629.49 629/63l(M 4 H) 


627/629<W - H) 








653/653(M 4 Ni) 


7*3/743(1*4 TFA) 








667/669(M 4 K) 




151 


CH r O(2A6-iriF— Ph) 


C,oH„F 3 N a O, 


586.57 587(M + H) 


5E5CM - H) 








609(M * Ni) 


699(M 4 TFA) 








625(M + K) 




152 


CH 3 0(2.3,5,6.l€tjiF~-Ph) 


C K> H 2> F 4 N 2 0 7 


604.56 605 (M 4 H) 


603(M - H) 










717(M <♦ TFA) 


153 


CH,OPOPh 2 


C^H^O.P 


656.67 679(M 4 Ni) 


655(M - H) 








695(M + K) 


769(M t TFA) 


154 


CH ? OPO(Me)Pb 


C 31 H„N\O t P 


594.60 637(M * N») 


593(M - H) 








633{M 4 K) 


707(M - TFA) 




MS(ES) 



Ex. B Formula MW pot. oeg. 



155 CH 2 OCO(2,6-di-a-Ph) C^HaCl^O, 603.45 603/605 (M * H) 601/603<M - H) 

625/627(M 4 Ni) 715/737(M 4 TFA) 
356 CHjO^Ae-iriF— Ph) CaHjTFjNaO, 560.53 583(M 4 Ni) 559(M - H) 

673(M * TFA) 

157 CH 2 0(2 f 3,5,6-iciiiF— Ph) C M H 2< F (i N 3 0, 578.52 601(M 4 Ni) 577(M - H) 

893(M 4 TFA) 



Fig. 170) 
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CO2H 



o 




MS(ES) 



Ex. B 



Fonnuli 



MW pos. 



oeg. 



15S CH,OCO(2,6-di-a— Ph) C^H^C^O. 617.48 617/619CM + H) 635/63 7(M - H) 

639/643(M * Ka) 729/733(M - TFA) 

159 CH.O(l-Pb-5-CF a — C„H„F 3 N«0, 654.64 677(M «• N«) 653(M - H) 

pv^zol-3-yi 767(M+TFA) 




or 




Ex. B 



Formula 



MW poi. 



MS PES') 



neg. 



162 CH s OCO(2,6-di-C!— Ph) C„H 33 Cl 2 N 2 O ft 

163 CH 2 0(2 # 4 f 6-iriF— Ph) C^H^NjO, 

164 CH 2 0(2 r 3^,6-iciftF— Pb) C^H^F^O, 



643.52 665/667(M + N») 64l/643(M - H} 

755/757(M + TFA) 

600.60 623 (M + Na) 599(M - Hj 

713(M * TFA) 

618.59 64 3 (M * N») 732 (M + TFA) 



Fig. 17(k) 
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. MSCESL 



E*« B FonnuU MW po*. oeg. 

166 CH ? OPOPh, CytH^jS^O^ 688.67 689(M + H) 687(M - H) 

367 CH ? OC2^A-6-ietnF— Ph) C^^F^O, 636.55 637fM * H) 635(M - H) 

659(M + Nt) 
675(M 4 K) 




MSfEST) 

Ex. B FonnuU MW po*. neg. 



169 CH50(2^,5 f 6*u:iraF— Pb) C^H^NjOp 62X53 645(M + N») 621(M - H) 

170 CH 2 OCO(2,6^iia— Ph) CoH^Cl^O,,, 647.46 669/671 645/6*7 

(M + N») (M - H) 
173 CHjOPOPbj C3.H 3;s N ? 0 l0 P 674.64 697(M + Ni) 673(M - H) 




MSfES*) 

Ex. R 1 X n R 2 FonnuU NTW po*. oeg. 



173 2-mphibyl O 0 H C- 3 H„F,N 2 0, 632.63 633(M + H) 633(M - H) 

655(M ^ N.) 745<M ♦ TFA) 
673 (M K) 

374 3-napbibyJ O 3 H C„H,<F<N 2 0, 646.63 647(M H) 645 (M - H) 

669(M * Ni) 759(M * TFA) 
685{M «■ K) 

375 (2-Ph)Ph O 0 H C^H^F.NaO, 658.65 659(M * H) 657(M - H) 

6S1(M * Ni) 773 (M + TFA) 
697(M * K) 



Fig. 17(1) 
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R 1 — X (CHi£ 




Ex. R 1 



X b R a Form uli 



MW po*. 



oeg. 



a 76 2-n»pbihyl 
377 (2-Pb)Pb 



O 

O 



0 H CkH^F.NjO, 
0 H C^H^NjO, 



550.46 551(M + H) 549(M - H) 

573{M ♦ N») 663(M ♦ TFA) 

57630 577(M ♦ H) 575(M - H) 

599(M ♦ N«) 6S9(M «- TFA) 




Ex R« Formuli MW pos^ ncg^ 



380 B'pTopyl C-jHw^O^S 

181 o-bcxyl CaeHjaNaO^S 

182 Uo-piopyl C2 3 Ha 6 N r O«S 

183 cyclo- CaeHxjNaO^S 
hcxyl 

184 H CaoHaeNrP* 5 



458.53 — 457<M-H) 
500.61 501 (M + H) 499(M - H) 

539CM * N») 
458.53 459(M 4 ") 457 f M * 
498.59 499(M + H) 497(M - H) 



416.45 — 



41S(M- H) 



- 

Fig. 17(m) 
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o ^ COjH 



Ex. R X 
390 (2-l-Bu)Pb O 
191 (2-Pb)Ph O 



192 <2-Ph)Ph 
393 (2-Pb)Pb 



a R 2 



0 H 

0 H 

0 CI 

3 H 



394 l-Dzphibyl O 3 H 



Formula 



MW pot. 



MSfSE") 



neg. 



CaiHxjN^O* 406.48 429(M ♦ N») 405(M - H) 
445(M + K) 

QuH-NsOa 426.4*7 449(M 4 N») 425(M - H) 
*~ " " 465(M + K) 

0 CK, C,.H a N 2 O e *40.50 463(M * Ni) 439(M - H) 
C^H-a^Oe ^40.50 A43(M + H) 439(M - H) 
" ^ * 463(M -» N») 553(M TFA) 

479(M * K) 

C~H M N 2 O c 434.46 435(M * 433(M - H) 
437(M 4 Ni) 
453(M 4 K) 



Fig. 17(n) 
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1 


(3S)-3-[N-((l -Naphthyloxy)Acetyl)Leucinyl]Amino-4-Oxobutanoic Acid j 


2 


(3S)-3-[N-((l-Naphthyloxy)Acetyl)VaHnyl]Amino-4-Oxobutanoic Acid | 


3 


(3S,2'S)-3-P^K(2'-(l-Naphthyloxy)-4'-Carboxy)Butyr>'l)Leucinyl]AjTiino-4- 
OxobUtanoic Acid | 


5 


(3S)-3-[N-(( 1 '-Carboxy)-2'- 1 -Naphthyloxy)Acetyl)Valinyl] Amino-4- 
Oxobutanoic Acid | 


8 


(3S)-3-[N-((l-Naphthvlamino)Acetyl)Leucinvl]Arnino-4-Oxobutanoic Acid 


9 


(3S,2 f RS>34N-((2Xl-Naphthylamino)Propionyl)Leucinyl]Ainino-4- | 
Oxobutanoic Acid 


10 


(3S>3.[N-((2 ? ,3-Dihydro.2,2-Dimethyl-7- 1 
Ben2oftiranyloxy)Acetyl)Leucinyl]Amino-4*Oxobutanoic Acid 


53 


(3RS)-3-[N-((l-Naphthyloxy)Acetyl)Valinyl]Amino-5-Fluorb-4-Oxopemanoic 
Acid 


57 


(3RS)-3-[N-((2-Phenylphenoxy)Acety])Leucinyl]-Ainino-5-F]uoro-4- 
Oxopentanoic Acid 


61 


(2'S,3RS>N-[((l-Naphthyloxy)Acety^ 
Oxopentanoic Acid 


62 


(3S)-3-[N-((l-Naphthyloxy)Ac^^ 
4 , (3H)-on-3 , -yloxy)-4-Oxopentanoic Acid 


161 


(3S)-3-[N-((2-Phenoxyphenyl)Acetyl)Leucinyl]Amino-5- J 
(Diphenylphosphinvloxy)-4-Oxopentanoic Acid 


165 


(3S)-3-[N-((2'-Carboxy-r-Naph^ 
(Dichlorobenzoyloxy)-4-Oxopenlanoic Acid 


168 


(3S)-3-[N-((2 , -Carboxy-l , -Naphthy]oxy)Acetyl)Valinyl]Amin 
Fluorophenoxy)-4-Oxopentanoic Acid 


172 


(3RS)-3-[N-((l , -Naphthyloxy)Acetyl)Cyclohexylalaniny]]-Amino-5-(y ' 
Tetrafluorophenoxy)-4-Oxoxypentanoic Acid 


179 


(3S,2 , RS,4 , R>3-[3 , -((l.Naphthyloxy)Acetyl)-2 , -Phenylthiazolidine-4'- 
Carbonyl]Ajnino-4-Oxobutanoic Acid 


185 


(3S)-3-[N-((l-Naphthyloxy)Acetyl)-4 , (trans)-Hydrox>prolinyl]Ainino-4- 
Oxobutanoic Acid 



Fig. 17(o) 
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187 


(3S)-3-fN-((3 , -TrifIuo^omethyls^llfonylamino-2 , - 
Naphthyloxy)Acetyl)Valinyl]Amino-4-Oxobmanoic Acid 


188 


(3S)-3-[N-((5'-TrifluoroniethylsulTonylaniino-r- 
Naphthy]oxy)Acetyl)VaIinyl]Amino-4-Oxobutanoic Acid 


189 


(3S)-3-TN-(4-(lVNaphthyloxy)B^ Acid 



Fig. 17(p) 
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compounds of ihc Formula I: 



Fonnuii f 




IS 



20 



u'bcrein: 

A is a naiural or unnatural amino acid of Formula 11a— i: 




R* o 



rrb 




2$ 



30 



35 



40 



45 



50 



55 



ou 

B is a hydrogen atom, a deuterium atom, alkyl, 
cycloalkyl, phenyl, substituted phenyl, naphibyl, sub- 
stituted naphibyl, 2-benzoxazolyl, substituted 
2-oxazolyl, (CH 2 ),cycloalkyl, (CH^pbenyl, (CHj)„ 
(substituted phenyl), (CH 2 )„(3 or 2-napfathyI). (CHJ n 65 
(betcrosryl), balomeibyl, CO.R i: , CONR l3 R M , 
ChLZR 13 , CH-OCO(aryl), CH-OCO(beteroaryl), or 



R 3 is alkyl, cycloalkyl, (cycioalkyl)alkyl, phenyl, substi- 
tuicd phenyl, pbenylalkyl, substituted pheovialkvl, 
naphibyl, subsiiiuied naphibyl, (1 or 2 napbibvl)alkyl, 
beieroaryl, (beicroaryl)alkyl, R 3b (R 36 )N, or R* c O; and 
R 2 is hydrogen, lower alkyl, cycloalkyl, (cyc]oalky])alkyl, 
phenyl alkyl, or subsiiiuied pbenylalkyl; 
and vsbcrcin: 

R lfi and are independently hvdrogen. alkyl, 

cycloalkyl, (cycloalkyl)alkyl, phenyl, substituted 
phenyl, pbenylalkyl substituted phcnvlalkvU naphibyl, 
subsiiiuied naphibyl, (1 or 2 napblbvl)alkyi. beieroarvl. 
or (beteroary])aikyl, wiib the proviso lb*i R u and R 1 * 
cannol both be hydrogen; 

R ic is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, substi- 
tuied pbenyl, pbenylalkyl, subsiiiuied pbenvlalkyl, 
naphibyl, substituted naphibyl, (1 or 2 naphtbyl)alkyl, 
beieroaryl, or (beieroaryl)alkyl; 

R 3 is Cj^e lower alkyl, cycloalkvl, pbcnvl, subsiiiuied 
phenyl, <CH 2 ) n NH 2 , (CH^NHCOR 5 . (CH.VN 
<C«NH)NH 2 , (CH 2 ) m CO r R=. (CH,) m OR fo ( 
(CH 2 ) m SR^, (CHJ.cycioalkyl, (CH-.) fl phc D "yl l (CHJ 
(subsiiiuied phenyl), (CH 2 )„(3 or 2-naphthvl) or 
(CH 2 ) M (bctcroaryl), wherein beieroaryl includes 
pyridyl, thicnyl, furyl, ihiazolyl, imidazolyl, pyrazolyl, 
isoxazolyl, pyrazinyl, pyrimidyl, triazinyl tcirazolyl, 
and iBdolyl; 

R 3 * is hydrogen or methyl, or R 3 and R 5 * taken together 
arc — (CH^ — wberc d is an interger from 2 lo 6; 

R* is pbenyl, subsiiiuied phenyl, (CH^pbeovl, (CH 2 V 
(subsiiiuied phenyl), cycloalkyl, or benzofused 
cycloalkyl; 

R 5 is hydrogen, lower alkyl, cycloalkvl, pbenyl, subsii- 
iuied phenyl. (CH 2 ) n cycloalkyI, (CHJ^pbcnvi, (CHA 
(substituted pbeoyl), or <CH 2 )„(1 or 2-naphtbyl); 

R* is hydrogen, fluorine, oxo, lower alkyl, cvcloalkyl, 
pbenyl, subsiiiuied pbenvj, na'phfhy], 
(CH 2 )„cycloalkyl, (CH 2 )„phe D yl, (CH,)„(substituied 
pbenyl) <CH = ) H (1 or 2-napbibvl), OR 30 , SR JJ or 
NHCOR 9 ; 

R 7 is hydrogen, oxo (i.e., =0), lower alkyl, cycloalkyl, 

phenyl, subsiiiuied pbeovl, naphibyl! 

(CH 2 )„cycloalkyl, (CH 2 )„phcnyl, (CH 2 ) w (substiiuied 

phenyl), or (CH^Jl or 2-naphtnyl); 
R 8 is lower alkyl, cycloalkyl, (CH 2 )„cycloalkyl, 

( c H 2 )„pbenyI, (CHJ (substituted phenyl), (CHJJl or 

2-n*pbihyl), or COR fl ; 
R g is hydrogen, lower alkyl, cycloalkyl, pbenyl, subsli- 

luied phenyl, naphlhyl, ( CH.)„cycloalkvl, 

(CH 2 )„phenyl, (CH^subsiiiuied phenvl), (CH Jjf 1 or 

2-naphthyl), OR 12 , or NR^R"; 
R J0 is hydrogen, lower alkyl, cycloalkyl, phenyl, substi- 

luted phenyl, naphlhyl, (CH-.)„cycIoalkyl, 

(CH 2 )„pbcnyl, (CH z ) n (subsuiuicd phenyl), or (CH 2 )„(2 

or 2- naphibyl); 



Fig. 17(q) 
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R" is lower alkyl, cycloalkyl, phenyl, substituted phenyl, 
naphibyl, (CH^cycloalkyl, (CH^pbcnyl, (CH^ 
(substituted phenyl), or (CH 2 )„(1 or 2-napbtbyl); 

R 12 is lower alkyl, cycloalkyl, (CH^cycloalkyl, (CHJ, 
phenyl, (CH 2 ) B (subsiiruied phenyl), or (CHJ^l or 
2-naphthyl); 

R J3 is hydrogen, lower alkyl, cycloalkyl, phenyl, substi- 
tuted pbcDyl, naphibyl, substituted naphtbyl, (CH^ 
^cycloalkyl, (CH 2 )„phenyl, (CH 2 )„(substituted 
phenyl), or (CH 2 )„(1 or 2-naphibyl); 

R 34 is hydrogen or lower alkyl; 

or R 13 and R 3 * taken together form a five to seven 
membcrcd carbocyclic or heterocyclic ring, such as 
morpboline, or N-substiruied pipeline; 

R 15 is phenyl, substituted phenyl, naphibyl, substituted 
naphthvl, beteroaryl, (CHJ^benyl, (CHJJsubstiluted 
phenyl), (CH 2 )„(1 or 2-naphthyl), or (CH 2 )„ 
(beteroaryl); 

R 16 and R 17 are independently lower alkyl, cycloalkyl, 
phenyl, substituted phenyl, napbthyl. phcnylalkyl, sub- 
stituted phenylalkyl, or (cycloalkyl)alkyl; 

R 18 and R ie arc independently hydrogen, alkyl, phenyl, 
substituted phenyl, (CHJ^hcnyl, (CH 2 )„(substitutcd 
phenyl), or R J8 and R 19 taken together are 

R 20 is hydrogen, alkyl, phenyl, substituted phenyl, (CHj),, 

phenyl, (CHj^subsututed phenyl); 
R 2 \ R 22 and R 23 arc independently hydrogen, or alkyl; 
X is CH 2 , (CH 2 ) 2 . (CH^a, or S; 
Y 2 is O or NR 23 ; 
Y 2 is CH 2 , O, or NR 23 ; 

a Is 0 or 1 and b is 1 or 2, provided that when a is 1 then 
b is 1; 

c is 1 or 2, provided that when c is 1 then a is 0 and b is 
1; 

m is 1 or 2; and 
n is 1, 2, 3 or 4; 

or a pharmaccuiically acceptable salt thereof. 
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P = amino acid 

FIG.18(a) 
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G(n=l) 
H (n=2) 



fmk = fluoromethyl ketone 



Compound 


Formula 


1 


1 -naphthylOAc-E- Asp-aldehyde 


2 


z-F-Asp-aldehyde 


3 


z-E-D-Asp-frnk 


4 


(l-Naphthy])OAc-E-Asp-fmk 


5 


z-Glu(tetrazolyl)-Glu-D-CH20(F2-Ph) 


6 


z-G- Asp- al dehy de 


7 


acetyl-G- Asp-aldehyde 


8 


z- Asp- Gj-al dehy de 


9 


z-G-Asp-fmk 


10 


z-G-Asp-CH20POPh2 


11 


z-G- Asp-CH2Q(2,3 ,5 ,6-F4Ph) 



FIG. 18(b) 
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G(n=l) 
R-G-Asp-tfpmk analogues 



(tfpmk = tetra fluoro phenoxy methyl ketone) 



Compound 


"R" group 


12 


(l-Naphthyl)CH2CO 


13 


PhCH2CO 


14 


PropargylOCO 


15 


3,4,5-(MeO)3PhOCO 


16 


3,4-MethylenedioxyPhOCO 


17 


4-CH30PHOCO 


18 


4-CH30BenzylNCO 


19 


PhSCO 


20 


F3COPhS02 


21 


Me2NS02 


22 


Ph2PO 



FIG. 18(c) 
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A compound of formula I : 



FT 



|3 




H 



R 



O 



I 



wherein : 

Ring A is an optionally substituted piperidine, 

tetrahydroquinoline or tetrahydroisoquinoline ring; 
R 1 is hydrogen, CN, CHN 2 , R, or CH 2 Y; 

R is an optionally substituted group selected from an 
aliphatic group, an aryl group, or an aralkyl group; 

Y is an electronegative leaving group ; 

R 2 is C0 2 H, CH 2 C0 2 H, or esters, amides or isosteres 
thereof ; and 

R 3 is hydrogen, an optionally substituted aryl group, an 
optionally substituted aralkyl group or an optionally 
substituted Ci_ 6 aliphatic group, R 4 is an optionally 
substituted group selected from an aryl group or a 
heterocyclyl group, or R 3 and R 4 taken together with 
the nitrogen to which they are attached optionally form 
a substituted or unsubstituted monocyclic, bicyclic or 
tricyclic ring. 

2 . The compound according to claim 1 having one or 
more features selected from the group consisting of: 

(a) R 1 is CH 2 Y where Y is an electronegative leaving 
group ; 

(b) R 2 is C0 2 H , esters, amides or isosteres 
thereof; and 
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(c) R 3 is a hydrogen atom, an optionally substituted* 
aryl group, an optionally substituted aralkyl group or an 
optionally substituted Ci- € aliphatic group, R 4 is an 
optionally substituted group selected from an aryl group 
or a heterocyclyl group, or R 3 and R 4 , taken together with 
the nitrogen to which they are attached, optionally form 
a ring selected from the group consisting of indole, 

- isoindole, indoline, indazole, purine, benzimidazole, 
benzthiazole, imidazole, imidazoline, thiazole, pyrrole^ 
pyrrolidine, pyrroline, pyrazole, pyrazoline, 
pyrazolidine, triazole, piperidine, morpholine, 
thiomorpholine , piperazine , carbazole , phenothiazine , 
phenoxazine, phenanthridine , acridine . purine, 
quinolizine, quinoline, isoquinoline , cinnoline, 

phthalazine, quinazoline, quinoxaline, 1, 8 -naphthyridine, 

pteridine, quinuclidine , and phenazine. 

3. The compound of claim 2, wherein: 

(a) R 1 is CH 2 Y where Y is an electronegative leaving 
group ; 

(b) R 2 is C0 2 H , esters, amides or isosteres 
thereof ; and 

(c) R 3 is a hydrogen atom, an optionally substituted 
aryl group, an optionally substituted aralkyl group or an 
optionally substituted Ci- 6 aliphatic group, R 4 is an 
optionally substituted group selected from an aryl group, 
or a heterocyclyl group; or R 3 and R 4 , taken together with 
the nitrogen to which they are attached, optionally form 
aring selected from the group consisting of indole, 
isoindole, indoline, indazole, purine, benzimidazole, 
benzthiazole, imidazole, imidazoline, thiazole, pyrrole, 
pyrrolidine, pyrroline, pyrazole, pyrazoline, 
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pyrazolidine , triazole, piperidine, morpholine, 
thiomorpholine , piperazine , carbazole , phenothiazine , 
phenoxazine , phenanthridine , acridine . purine , 
quinolizine, quinoline, isoquinoline, cinnoline, 
phthalazine, quinazoline, quinoxaline, 1, 8-naphthyridine, 
pteridine, quinuclidine, and phenazine. 

4 . The compound according to claim 3 wherein -CH 2 Y 
is -CH 2 F. 

5 . The compound according to claim 4 wherein R 3 and 
R 4 , taken together with the nitrogen to which they are 
attached, form a ring selected from the group consisting 
of indole , isoindole, indoline, indazole, purine , 
benzimidazole , benzthiazole , imidazole , imidazoline , 
thiazole, pyrrole, pyrrolidine, pyrroline, pyrazole, 
pyrazoline, pyrazolidine, triazole, piperidine, 
morpholine, thiomorpholine, piperazine, carbazole, 
phenothiazine, phenoxazine, phenanthridine, acridine . 
purine, quinolizine, quinoline, isoguinoline, cinnoline, 
phthalazine, quinazoline, guinoxaline, 1, 8-naphthyridine, 
pteridine, quinuclidine, and phenazine. 
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1. 



A compound of the formula I: 




O 



I 



wherein: 

R 1 is hydrogen, CN, CHN 2 , R, or -CH 2 Y; 

R is an aliphatic group, a substituted aliphatic group, 
an aryl group, a substituted aryl group, an aralkyl 
group, a substituted aralkyl group, a non-aromatic 
heterocyclic group, or a substituted non-aromatic 
heterocyclic group; 

Y is an electronegative leaving group, -OR, -SR, 
-OC=0(R), or -OPO(R 3 ) (R 4 ) ; 

R 3 and R 4 are independently R or OR; 

R 2 is C0 2 H, CH 2 C0 2 H, or optionally substituted 
esters, amides or isosteres thereof; 

A is C=0 or S0 2 ; 

X 1 is oxygen, sulfur, -NH, or -CH 2 , wherein -NH is 
optionally substituted by an alkyl group, a 
cycloalkyl group, a (cycloalkyl) alkyl group, an amino 
acid N- terminal protecting group, or COR and -CH 2 is 
optionally substituted by fluorine, an alkyl group, a 
cycloalkyl group, a (cycloalkyl) alkyl group, an 
aralkyl group, an aryl group, an alkyl oxy group, an 
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alkyl thioxy group, an aryloxy group, an arylthioxy 
group, an oxo group (i.e., =0} , or a NHCOR group; 
X 2 is oxygen, sulfur, -NH, or ~CH 2 , wherein -NK is 

optionally substituted by an alkyl group, or an amino 
acid N- terminal protecting group and -CK 2 is 
optionally substituted by an alkyl group, an aryl 
group, an alkyl oxy group, an alkyl thioxy group, an 
aryloxy group, an arylthioxy group, or an oxo (i.e., 
=0) group, a NHCOR group; X 1 and X 2 optionally form 
part of a phenyl ring that is fused to the adjoining 
ring Q; 

X 3 .is CH 2 or X 2 and X 3 optionally form part - of a phenyl 
ring that is fused to the adjoining ring Q, provided 
that when X 2 forms a ring with X 3 , then X 2 does not 
form a ring with X 1 ; 

any two hydrogens attached to adjacent positions in 
ring Q are optionally replaced by a double bond; and 

Z is an optionally substituted ring selected from 
the group consisting of a carbocyclic, an aryl , a 
saturated heterocycle, a partially saturated 
heterocycle, and a heteroaryl wherein the ring is 
connected to A at a ring carbon ; 

or a pharmaceutically acceptable derivative thereof. 

2. The compound of claim 1 wherein R 1 is 
CH 2 Y and Y is F, OR, SR, or -OC (=0) (R) . 

3 . The compound of claim 2 wherein Y is 

F. 

4. The compound of claim 2 wherein R 2 is 
C0 2 H, an ester, amide, or carboxylic acid isostere. 



Fig. 20(b) 
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5. The compound of claim 4 wherein R 2 is 



C0 2 H, 



6. The compound of claim 4 wherein X 1 and X 2 
are each CH 2 / or X 1 and X 2 combine to form part of an 
optionally substituted phenyl ring fused to ring Q. 

7. The compound of claim 6 wherein X 1 and X 2 
are each CH 2 . 

8. The compound of claim 7 wherein A is CO. 

9. The compound of claim 8 wherein Z is an 
optionally substituted aryl which is connected to A at 
a ring carbon. 

10 . The compound of claim 1 selected from 
Table 1 below: 

Table 1. Representative Compounds 




No. 
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XV 
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